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I.  Extract  from  a  l\hvnoir  on  Pho<:f)horescence,  preaented 
to  tin;  Institute,  lij  ]\I.  Dessaig^es-,  on  April  5,  I0O9. 

JL  HE  above  memoir  is  divided  into  five  chapters.  In  the 
first,  the  author  treats  ot'  phosphorescence  in  general,  and 
of  its  various  modes.  He  defines  phosphorescence  to  be 
*'an  appearance  of  lisrht,  durable  or  fugitive,  not  sensibly 
containing  anv  heat,  and  without  any  subsequent  alteration 
in  inorganic  bodies."  He  distinguishes  four  kinds  of  phos- 
phorescence, viz.  Phosphorescence  by  the  temperature  being, 
raised,  that  Ahich  bodies  exhibit  when  expostd  to  the  light 
or  to  electrical  discharges,  that  which  arises  from  percussion, 
from  pressure,  or  from  friction j  and  last  of  all  spontaneous 
phosphorescence. 

The  author  recognised  the  first  of  these  various  modes 
of  phosphorescence  in  almost  all  bodies  presented  to  us  by 
nature,  with  but  very  few  exceptions.  For  this  purpose 
he  placed  them  on  a  metallic  stalk  in  a  dull  heat,  in  order 
that  the  lustre  of  a  red  hot  support  might  not  hinder  him 
from  observing  the  phosphoric  light  in  bodies  in  which  it 
shines  but  feebly.  He  made  his  experiments  on  bodies 
which  light  renders  phosphorescent  in  a  dark  room,  fur- 
nished at  the  side  exposed  to  the  sun  with  a  small  trap- 
door which  opened  and  shut  at  pleasure.  Exposure  to  the 
rays  of  the  sun  for  a  few  seconds  is  sufficient  for  exhibiting 
the  shining  of  these  bodies,  the  instant  we  intercept  them, 
■with  all  the  brilliancy  of  which  they  are  susceptible.  The 
light  which  they  give  out  in  this  case,  is,  in  general,  in  an. 
inverse  ratio  to  their  degree  of  humidity:  but  they  do  not 
lose  entirely  tiiis  kind  of  phosphorescence,  except  when 
they  are  mixed  with  a  (juantity  of  water  sufiicient  for  hold- 
ing them  in  solution,  or  when  they  themselves  pass  to  the 
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4  On  Phosphorescence. 

liquid  state.  The  third  kind  of  phosphorescence,  which 
may  be,  generally  speaking,  called  plwsphorescence  ly  col- 
lision, supposes  a  texture  ot  a  gravelly  rather  than  of  a  glassy 
nature,  and  we  do  not  obtain  it  at  its  highest  degree,  ex- 
cept by  the  contact  of  a  body  of  one  and  the  same  species, 
or  of  a  still  harder  body.  It  also  supposes  the  hardness 
of  the  consiitucnt  mokculcs,  but  it  is  not  necessary  that 
they  should  be  strongly  united  together:  thus,  sugar,  in 
which  the  molecules  feebly  adhere,  is,  as  we  know,  very 
phosphorescent  upon  collision. 

Spontaneous  phosphorescence  is  presented  during  certain 
combinations  wherein  the  molecular  action  is  energetic,  like 
that  which  combines  lime  and  water,  the  phosphorescence 
lasts  but  a  few  seconds,  and  the  slower  thic  combinalion 
takes  place,  it  is  the  more  permanent :  this  happened  in  the 
case  of  all  the  woods  which  the  author  submitted  to  experi- 
ment, whether  they  were  growing  or  cut  down.  They  be- 
come equally  shining,  in  both  cases  when  they  are  pene- 
trated with  humidity,  in  contact  with  the  atmospheric  air, 
and  at  a  temperature  of  8  or  10*^  of  the  centigrade  thermo- 
nieter. 

We  shall  now  give  an  idea  of  the  principal  facts  ascer- 
tained by  the  author,  relative  to  these  four  kinds  of  phos- 
phorescence. So  far  from  the  phosphoric  light  being  re- 
garded as  a  consequence  of  the  incandescence  of  the  sup- 
))orter,  it  disappears  completely  in  the  case  of  various  bodies, 
which  shir^e  very  well  on  a  support  heated  merely  to  200". 
It  results  frovn  the  experiments  of  M.  Dessaignes,that  bodies 
which  are  phosphorescent  at  an  elevation  of  temperature 
are  equally  so  on  metallic  supporters,  on  those  which  are 
bad  conductors  of  caloric,  like  glass  or  porcelain,  and  in 
boiling  mercury  or  even  in  water,  when  substances  are 
acted  upon  which  require  a  temperature  of  100^  only  to 
shine.  The  fluate  of  lime,  the  phosphate  of  lime  of  Estre- 
niadura,  and  the  adular  stone  in  powder,  shine  at  100^  or 
112°  of  the  centigrade  thermometer:  glass,  sand,  porcelain, 
and  in  general  all  the  vitreous  stones,  do  not  shine  com- 
pletely except  at  SJo'^.  All  bodies  which  are  phosphore- 
scent at  an  elevated  teniperature  require  middle  degrees  of 
h.eat  between  these  two  extremes  :  the  whole  shine  more  or 
less  at  236%  a  temperature  determined  by  the  fusion  of  bis- 
muth. 

It  results  from  many  experiments  that  the  light  which 
escapes  is  in  a  direct  ratio  with  the  degree  of  temperature, 
and  its  duration  in  an  inverse  ratio.  A  substance  which,. 
Jijie  fluate  of  lime,  shines  well  at  a  low  temper.'iture_,  ceases 
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to  possess  this  propertv  if  it  has  previously  undorgnne  a 
stronger  heat :  but  it  preserves  that  of  becuniiog  luminous 
on  a  body  still  hotter.  The  same  substance  subjected  se- 
veral times  successively  to  a  temperature  of  300'  gave  a 
flue  light  which  lasted  at  the  first  projection  30^',  at  the 
second  13",  and  at  the  third  \q".  Fifteen  other  successive 
projections  gave  a  light  of  the  same  duration  and  intensity 
as  the  fourth.  Vitreous  bodies  lose  their  phosphoric  pro- 
perties with  great  difficulty  :  for  this  purpose  they  nuist  be 
calcined  stronuly  for  half  an  hour,  or  even  an  hour,  while 
all  the  metallic  bodies,  their  phosphorescent  oxides,  ami 
all  the  metallic  salts,  lose  it  on  the  first  projection  in  an 
iron  spoon  slightly  heated.  Lime,  barytes,  strontian,  uiag" 
iiesia,  alumine,  and  silex,  cannot  lose  their  phosphoric  pro- 
perty, whatever  mav  be  the  degree  of  heat  to  which  they 
are  subjected.  These  earths  heated  at  first  to  100^  or  125' 
,do  not  omit  any  light  on  a  su])port  heated  to  250*^,  whereas 
they  shine  well  if  thrown  upon  it  cold.  The  carbonates  of 
lime,  barytes,  and  strontian,  lose  their  phosphorescence  upon 
a  moderate  calcination,  and  resume  it  afterwards  if  we  cal- 
cine them  to  whiteness  for  half  an  hour,  which  seems  to 
arise  from  their  then  passing  partly  to  the  state  of  caustic 
alkaline  earths.  All  the  earthy  or  alkaline  salts  lose  their 
phosphorescence  upon  calcination :  those  which  are  solu- 
ble resume  it  in  proportion  to  their  solubility,  when  they 
remain  exposed  to  the  air,  particularly  if  humid.  The  in- 
soluble salts,  in  the  same  way  as  tjuartz,  adnlar,  glass,  8cc. 
lose  it  entirely.  The  vegetable  and  animal  subs^tances  los*: 
it  in  the  same  way,  but  only  when  reduced  to  the  state  oi' 
charcoal. 

The  author,  after  having  explained  these  facts,  passes  to 
some  general  consideratit)ns.  Me  has  ascertained  that  the 
most  phosphorescent  bodies  are  those,  in  the  composition 
of  which  some  of  their  elements  have  passed  from  the 
gaseous  or  liquid  to  the  solid  state.  He  remarks  that  the 
light  of  phosphorescence  is,  like  every  other,  decomposable 
by  the  help  of  a  prism  into  rays  of  various  colours.  It  is 
of  itself  coloured  generally  in  blue  in  all  the  phosphore- 
scent bodies  which  do  not  contain  metallic  oxides,  and  be- 
comes bO  in  bodies  which  contain  thenj, — like  the  powder  of 
calcined  bones,  the  light  of  which  is  yellow,  the  phosphate 
of  lime  of  Estrcmadura,  and  the  green  fluate  of  lime,  which, 
present  a  green  light,  when  we  free  them  from  the  oxides 
which  they  contain,  by  dissolving  iheiTi  in  the  muriatic  acid 
and  precipitating  them  with  ammonia. 

The  phosphorescence  of  mineral  substances  uodergoes  no 
A  3  variation 
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variation  on  inserting  llicni  into  the  various  gapcs ;  which 
proves  thai  il  i*  not  the  result  of  a  conibuslion.  Tha'-of  vegt- 
table  and  anin^armaiters  becomes  busker,  on  the  conirary,- 
in  oxygen,  and  disappears  in  azote,  hydrogen,  and  carbc^nic 
acid  :  nevenhelcss  linseed  oil  obtamed  bv  pressure,  iind 
healed  in  a  vacuum,  or  carbonic  acid  at  J '23*^,  becomes  sen- 
sibly luminous  ;  but  when  tliis  light  has  disappeared  it  re- 
mams  constantly  obscure  while  it  is  in  tlic  same  circu'm- 
stances.  When  heated  in  the  open  air  nearly  to  ebullition, 
it  turns  with  a  shining  liaht,  of  a  quite  diflerent  nature, 
since  it  is  e.xlinguished  in  tlie  carbcmic  acid,  and  is  revived 
in  the  atmosplieric  air.  The  first  of  these  phosphorescences 
is  analogous  to  that  of  mineral  substances,  the  second  is  a 
true  combustion.  All  the  metallic  oxides  niade  by  calcina- 
tion are  inphosphorescent,  at  least  if  they  have  not  passed 
to  the  state  of  semi-vitrification.  Those  which  we  obtain 
by  the  humid  way  lose  their  phosphorescence  by  drying 
them  on  a  filter  above  burning  coals.  The  phosphate  of 
mercury  resists  a  little  longer  j  but  when  the  filtering  paper 
begins  to  turn  red,  there  arises  a  mass  of  light,  after  which 
it  remains  dark  like  the  rest.  All  bodies  which  have  too- 
great  a  quantity  of  water  in  their  composition  are  inphos- 
phorescent. Slaked  lime  is  very  luminous  in  dry,  and  very 
dull  in  damp  weather.  The  concrete  carbonate  of  hme 
only  gives  a  few  sparks,  that  of  primitive  fornjation  is  very 
phosphorescent  at  an  elevated  temperature.  All  substances 
which  are  melted  or  softened  on  the  heated  supporter,  remain 
obscure.  Many  mixed  substances  which  do  not  soften  at 
256°,  and  which  shine  very  well  at  this  degree  of  heat,  be- 
come obscure  as  soon  as  the  temperature  is  high  enough 
for  the  particles  to  be  disunited.  The  facility  with  which 
the  acidulated  salts,  with  the  exception  of  the  borates,  enter 
into  fusion,  renders  them  inphosphorescent.  The  acid' 
tartrlt<:  of  potash  shines,  however,  hut  only  by  the  com- 
bustion of  its  vegetable  principles.  The  volatile  salts  mani- 
fest the  same  inpho-phoresccnce.  Lastly,  those  which 
contain  a  great  quantity  of  metallic  oxides  not  dissolved, 
but  mixed  with  their  substance,  do  not  exhibit  any  phos- 
phorescence. In  general,  the  substances  which  attract  hu- 
midity very  strongly,  do  not  shine  except  when  they  are 
united  to  a  lessquantiiy  of  water  than  that  which  could 
saturate  them,  or,  as  is  commonly  said,  slake  them  com- 
pletely ;  but  it  is  not  requisite  that  thc-y  should  be  totally 
deprived  of  it.  The  author  particularly  observed  the  in- 
fluence t)f  this  circumstance  on  the  phosphorescence  pro- 
duced by  the  alkaline  earths  in  contact  v/ith  concentrated 
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siilpliiiric  acid.  Small  pieces  of  caustic  harytC3  as  dry  as 
it  was  possible  to  procure  ihcm,  emit  no  light  ahen  thrown 
into  this  acid,  and  are  not  at  first  dissolved  in  it.  When 
moistened  by  the  breath  sini|ilv,  they  give  out  light  at  the 
iDoiDcnt  of  touching  the  acid,  and  arc  converted  into  sul- 
phate of  barytes.  When  too  much  moistened  they  again 
become  dull.  Lime  and  strontian  exhibit  the  same,  plia^- 
nomena.  According  to  this  remark  as  to  the 'quantity  of 
water  necessary  to  phosphorescence,  the  author  made  sul- 
phates and  muriates  of  soda  and  of  potash  and  fluale  of 
iime,  deprived  of  all  phosphorescence,  because  they  con- 
tained no  water,  by  using  alcoholic  solutions,  instead  of 
aqueous  solutions,  in  the  ordinary  operations  of  precipita- 
tions or  double  decompositions  which  give  birth  to  these 
salts.  It  is  to  be  remarked,  that  the  salts  which  have  lost 
by  calcination  their  phosphorescence,  with  the  water  which 
they  contained,  take  up  part  of  it  again  after  having  untler- 
gone  igneous  fusion.  It  is  the  same  with  glass  and  metallic 
scales  become  dull  by  calcination,  which  sliine  once  more 
on  the  warm  supporter  after  having  been  fused. 

The  examination  which  the  author  afterwards  enters  into 
of  the  relations  between  electricity  and  phosphorescence  by 
elevation  of  temperature,  presents  facts  of  great  interest. 
Among  the  metallic  powders,  those  of  z'mc  and  antimony 
are  the  most  phosphorescent,  and  those  of  gold  and  silver 
are  least  so.  AH  of  them,  wiien  prepared  in  damp  wcalher 
with  all  the  precautions  most  proper  for  making  them  shine, 
are  inphosphorescent,  as  well  as  the  metallic  oxides.  In 
dry  weather  the  contrary  is  the  case.  Antimony  even  in 
very  dry  weather  loses  its  phosphorescence,  if  it  be  pounded 
and  strongly  rubbed  against  a  metallic  mortar.  In  an  in- 
sulated vessel,  it  acquires  a  high  degree  of  phosphorescent 
properties.  Glass  pounded  in  dry  weather  is  more  luminous 
tlian  when  the  operation  has  been  performed  in  a  damp 
atmosphere.  It  loses  almost  all  its  phosphore'ccncc.  when 
pounded  in'wet  linen;  but  it  does  not  lose  it,  like  antimony, 
\vhen  the  operation  is  performed  in  a  metallic  mortar,  be- 
cause there  is  no  transniission  of  the  electrical  fluid.  It  is 
not  the  case  with  adular  spar,  the  powder  of  which  does 
not  retain  a  fine  phosphorescence  unless  it  has  been  pre- 
pared in  an  insulating  mortar.  In  all  cases  where  a  vessel 
of  this  nature  has  been  employed,  the  author  took  care  to 
uise  one  with  an  msulating  pestle.  In  the  last  place,  glass 
rendered  dull  bv  calcination  resumes  all  its  phosphore- 
scence when  exposed  on  an  insulating  supporter  between 
the  two  balls  of  an  electrical  excitator,  alter  it  has  received 
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four  rtr  five  electrical  discharges.  This  method  equally 
succeeds  wiili  every  sub.->tauce  which  has  lost  its  phos- 
phorescence by  calcination.  There  is  not  even  a  necessity 
for  a  discharge,  and  we  restore  phosphorescency  to  calcined 
adul.'.r,  tor  example,  by  a  simple  current  of  electricity  de- 
termined by  a  conductor  terminated  in  a  point,  and  which 
is  passed  through  this  subsiance  reduced  to  a  liquid  paste, 
with  a  cpiantity  ol  water  sufficient  for  leaving  an  easy  pas- 
sage tu  the  electric  fluid.  After  three  or  four  minutes  of 
electrization,  this  paste,  afterwards  dried  spontaneously, 
yielded  a  very  phosphorescent  powder  on  the  hot  supporter. 
What  is  most  rcnarkable  in  this  way  of  restoring  phos- 
pho.»-escence  to  bodies  which  have  lost  it  by  calcination,  is, 
that  it  never  reestaiihshes  it  in  those  which  have  been  de- 
prived of  it  bv  exposure  to  the  light  of  the  sun. 

The  tf.ird  chapter  of  M.  Dessaigjnes'  memoir  contains 
liis  inquiries  as  to  the  phosphorescence  produced  by  lifrhtor 
by  electricity.  He  first  refutes  the  opinion  of  a  great  num- 
ber of  pers(ms,  as  to  the  cause  of  the  lustre  which  is  pre- 
served during  a  longer  or  shorter  period  by  bodies  exposed 
to  the  liiiht  of  the  sun.  The  sulphuret  of  lime,  known  by 
the  name  of  CavUm  phosphonin,  the  dried  nitrate  of  lime, 
glucine  and  Bologna  phosphorus,  after  having  been  hit 
bv  red  ravs  oiilv,  shone  with  precisely  the  same  yellow, 
white,  green,  and  reddish  colours  which  they  afibrded  when 
exposed  to  the  ordinary  lio;ht  <)['  the  sun.  The  same  thing 
took  place  after  their  exposure  to  the  licrht  of  eaclj  ray  of 
the  solar  spectrum,  or  to  that  of  coloured  flames;  and  what 
confirms  tiie  idea  that  these  phae.iomenii  are  not  owing,  as 
has  been  supposed,  to  the  imbibition  of  light  by  the  phos- 
phorescent substance,  is,  that  the  Canton  phosphorus  pre- 
pared with<nit  having  experienced  in  any  shape  the  contact 
of  light,  shines  cquallv  upon  a  heated  supporter,  or  even  by 
the  simple  heat  of  the  hand.  This  phosphorus  shines,  on 
exposure  to  the  light  of  the  moon  or  lo  that  of  a  lamp. 
The  light  of  the  moon  is  not  sufficient  for  Bologna  phos- 
phorus, which  takes  fire,  however,  on  being  exposed  to  the 
light  of  a  lamp  with  a  stream  of  air.  Most  of  the  other 
phospiiorescem  substances  require  the  lifiht  of  the  sun.  It 
is  sufficient,  even  after  having  been  reflected,  for  several 
s-'ills :  but  cat's  eye,  hyoline  quartz,  and  phosphate  of 
Kstreniadura  lime  do  not  shine  until  after  having  l)een  ex- 
posed lo  the  direct  liglu.  Other  substances,  such  as  zircon, 
rubv,  cyniophane,  and  other  vitreous  stones,  absolutely  re- 
sist the  action  of  the  light  even  when  it  is  concentrated  in 
the  focus  of  a  burning  mirror. 
•  ■■-,.-"  The 
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Tiie  general  result  of  the  experiments  made  upoti  a  very 
great  number  oi'  bodies  rxpos».NJ  to  the  light  of  the  sum, 
leads  the  author  to  determine  that  those  which  are  denii- 
conductors  of  the  electric  fl'ud  art  al!  .«iiseepiible  of  takinti; 
fire  by  these  means ;  that  isolating  bodies  do  iioi  shine 
equally,  some  of  them  doiuir  ?o  fi;eblv  or  with  difliLidtv. 
aiul  the  rest  not  at  all ;  lastlv,  ihat  bochcs  which  are  con- 
ductors remain  dull :  and  tins  happens  to  ihc  metal:;,  to 
charcoal,  lo  carburet  of  iron,  to  ail  tlie  sulphurets  and  me- 
tallic oxides,  with  the  exception  of  orpiment,  the  semi- 
vitreous  oxides  of  arsenic  and  tin,  and  those  of  zinc  and 
lead  made  in  the  humid  way.  Among  the  metallic  salts, 
the  author  has  only  found  tliat  the  muriate  of  tin,  the  sul- 
phate and  the  phosphate  of  iead,  shine  altof  being  exposed 
to  the  sun. 

A  remarkable  dliTerence  between  ihe  inphosphoresccnce 
which  insulalinc  bodies  and  good  conductors  present,  either 
in  the  light  or  when  subjected  to  feeble  electrical  discharges, 
while  all  the  demi-conductors  shme  by  these  two  methods, 
cotisists  in  the  faculty  which  the  former  have  of  becoming 
luminous  after  very  strong  discharges ;  the  latter  remain 
constantiv  dull,  howevtr  strong  the  explosions  mav  be. 

When  bodies  have  been  calcined  until  thev  have  become 
inphosphoresct-nt,  either,  upon  a  healed  supporter,  by  ex- 
posure to  the  light,  or  by  a  first  electrical  ?hock,  the. two 
first  methods  cannot  restore  their  phosphorescence;  but 
they  resume  it  by  reiterated  discharges,  and  then  they  again. 
become  equally  sensible  as  formerly  to  heat,  light,  and  a. 
single  electrical  discharge. 

The  author  afterward  relates  various  experiments,  which 
prove  that  these  three  modes  of  phosphorescence  increase 
or  dn-riinish  by  the  same  circumstances.  Thus,  the  sulphate 
of  soda,  subjected  to  the  action  of  ligh.t  and  to  that  of  elec- 
tricity in  four  diiferent  states,  crystallized,  deprived  of  half 
its  water  of  crystallization,  of  three-fourths  of  it,  and  en- 
tirely calcined,  burnt  for  the  same  length  of  time,  whether 
the  phosphorescence  was  excited  bv  the  shock  of  the  light, 
or  by  th*t  of  electricity:  viz.  in  the  first  instance  during 
0'',  in  the  second  b",  in  the  third  t?()()'''.  in  the  la.^t  4" only, 
and  with  a  very  feeble  light.  Sulphate  of  pota-^h  rendered 
inphosphorescent'  by  ca'cmation,  thus  deprived  of  its  wa- 
ter of  crystallization,  and  immediately  inclosed  in.  a  tube 
furnished  with  excilators,  resumtd  after  five  or  six  electrical 
discharges  the  property  of  shining  by  isolation,  as  it  did 
before  being  calcined:  hence  we  may  conclude,  that  the 
complete  desiccation  of  phosphorescent  subaiances  dots  not. 
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deprive  them  of  this  property,  except  by  rendering  tliem 
less  ssijceptihle  of  perniiiting  the  passage  of  the  electric 
fluid,  and  not  because  a  small  i]uantitv  of  water  is  indis- 
pent^abie  for  tlie  production  of  this  phccnomenon. 

Tlie  fourth  chapter  of  M.  Dessaigncs'  Memoir  treats  of 
phosphorescence  by  colHsioii.  All  bodies  susceptible  of 
fchining  in  this  manner  are  also,  with  very  few  exceptions, 
huiimous  Oil  the  heated  supporter,  by  exposure  to  light  and 
by  electrization.  'I'his  property  also  diminishes  in  ])ropor- 
tion  as  bodies  are  more  or  less  completely  calcined  :  never- 
theless glass,  calcined  until  it  has  become  inphosphorescent 
by  every  other  method,  also  emits  a  brisk  light  under  the 
action  of  the  file  ;  but  in  order  to  produce  this  effect  the 
friction  must  be  much  stronger  than  before  calcination. 
This  kind  of  phosphorescence,  which  takes  place  like  the 
foregoing  in  vacuo,  and  in  the  irrespirable  gases,  seems  be- 
sides, from  the  whole  phsenomcna,  to  be  produced  by  the 
same  cause.  The  author  attributes  it  to  the  oscillations  of 
a  j)articular  fluid  which  heat,  light,  electricity,  and  a  blow 
or  friction  put  in  motion  ;  and  that  calcination,  or  a  long 
exposure  to  the  light,  drives  it  from  bodies  which  are  ex- 
posed to  it :  but  we  do  not  find,  on  this  hypothcsig,  how 
strong  electrical  discharges  reproduce  the  phosphorescence, 
imless  this  fluid  and  tlie  electrical  fluid  are  one  and  the 
same.  The  author  thinks  this  opinion  ought  to  be  rejected, 
because  we  perceive  no  sign  of  electrical  attraction,  or  re- 
pulsion, in  bodies  which  have  recovered  in  this  way  the 
phosphorescence  which  they  had  lost,  and  because  it. is  ex- 
cited by  an  electrical  dischariie  in  various  bodies  plunged 
under  water.  But  if  we  recollect  that  water  is  a  very  bad 
conductor  of  the  electrical  fluid,  and  that  we  are  but  imper- 
fectly acquainted  with  the  various  modifications  of  whicl> 
this  fluid  is  susceptible,  and  the  cause  of  the  brilliant  light 
w'hich  it  gives  in  vacuo,  we  may  naturally  look  for  new 
facts,  before  we  decide  that  the  fluid  of  phosphorescence  is 
essentially  different  from  that  to  which  we  ascribe  the  phoe- 
nomena  of  electricity. 

M.  Dessaignes  examines,  in  the  fifth  chapter  of  his  me- 
moir, the  spontaneous  phi^sphorescence  of  animal  and  ve- 
getable substances,  [le  concludes  from  bis  experiments, 
that  it  is  owing  to  a  true  combustion,  in  which  water  and 
carbonic  acid  arc  fornjed:  we  easilv  ascertain  the  presence  of 
this  acid  in  the  residuum  bv  means  of  lime-wuler.  Wood 
loses  more  tlian  half  its  wcmht  before  ceasino;  to  shine. 
This  photphoreseence  is  not  extinguished  uniil  after  some 
time  in  the  irrespirable  gases^  but  this  is  on  aeeoimt  of  the 
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dii*  contained  in  the  ]iores  of  the  phosphorescent  substance, 
aiul  the  prt'sence  of  which  is  easily  ascertained  by  putting 
this  substance  in  water  under  ilic  receiver  of  the  pneumatic 
machine.  In  proportion  as  the  air  escapes,  the  phosphore- 
scence diminishes,  and  soon  disappears  entirely.  The  au- 
thor ascertained  that  this  air,  already  vitiated,  only  contains 
about  three-fifths  of  the  oxygen  of  an  equal  volume  of  at- 
mosphv-ric  air. 

This  kind  of  phos.plioresccnce  is  destroyed  without  re- 
medy, by  immersion  in  boiling  water :  it  is  suspended  in 
water  at  50%  and  at  the  freezing  temperature:  it  subsists 
from  6°  to  37^. 

The  anthior  having  put  a  piece  of  phosphorescent  fish  in 
a  saline  solution  favourable  to  phosphorescence,  but  which 
had  been  previously  deprived  of  air  bv  ebullition,  found  it 
completely  dull  after  leaving  it  for  two  hours.  U])on  in- 
troducing a  bubble  of  air  into  the  phial,  phosphorescence 
for  a  few  minutes  was  restored  ;  new  bubbles  of  air  pro- 
duced the  same  effects;  but  afterwards  the  phosphorescence 
became  constant  as  in  the  atmospheric  air,  apparently  be- 
cause the  w  ater  took  up  that  of  which  it  had  been  deprived 
by  ebullition. 

ADDITION  TO  THE  ABOVE  MEMOIR. 

0?2  the  Potver  of  Points  upon  the  Fluid  of  Phosphorescence. 
— IVh  Dessaigncs  has  made  several  additions  to  the  above 
experiments.  The  most  remarkable  has  for  its  object  the 
new  analogy  which  he  has  established,  between  the  eleciri- 
cal  fluid  and  that  of  phosphorescence,  by  ascertaining  the 
influence  of  points  on  the  phajnomena  presented  by  phos- 
phorescent bodies.  Fluor  spar  f»actured,  and  presenting 
angles  or  asperities  at  its  surface,  easily  takes  fire  on  a  sup- 
porter slightly  heated;  but  an  entire  crystal  of  the  same 
substance,  the  surfaces  of  which  have  the  natural  polish, 
remains  dull.  This  is  the  case  also  with  limpid  Iceland 
spar,  Madagascar  crvstal,  lin:ipid  adular,  vitreous  phosphate 
of  lime,  emerald,  and  sal  genmia.  Apiece  of  glass  five 
millimetres  thick  remains  dull  even  on  a  red-hot  supporter, 
and  becomes  very  lumir.ous  when  it  has  been  made  Vough 
on  both  sides  :  if  it  hns  been  made  rough  on  one  side  only, 
it  shines  only  when  it  is  upon  this  surface  that  it  rests  on 
the  supporter.  The  phosphate  of  lime  in  acute-angled 
masics  of  the  first  formation,  presents  the  same  phceno- 
lijcnon. 

Crystallized  calcareous  spar  in  prisms  wiili  six  pane?, 
terminated  by  three  pentagc-ival  faces,  is  fonngd  of  inclined; 
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laminx  ()f  about  43°  to  the  axis  of  the  prism,  and  the  edge* 
form  the  surfaces  of  it  by  their  superposiiiou  :  this  crystal, 
when  IviiKi  on  the  heated  supporter  on  one  of  these  faces, 
shines  throughout  its  whole  sub-tanee,  whatever  its  thick- 
ness may  be:  if  we  n)ake  a  seeiion  in  it  parallel  to  the  la- 
mince,  and  place  this  section  on  the  supporter,  the  crystal 
remains  in  phosphorescent. 

Arraircinite  takes  fire  in  the  same  way  very  well  when  a 
crystal  of  this  substance  rests  on  the  supporter  by  one  of 
ihe  laces  of  the  prism,  and  remains  constantly  obscure 
when  it  is  the  base  which  is  exposed  to  the  action  of  the 
calorie. 

The  author  tried  three  small  diamonds  crystallized  in 
octahedrons,  and  formed,  as  is  well  known,  of  lamince  pa- 
rallel to  tiic  faces  of  this  solid  :  they  remained  without 
lights;  br.t  upon  fracturing  one  to  produce  some  asperities, 
it  beeau'.e  equally  phosphorescent  with  a  cut  diamond 
which  served  the  author  for  a  term  of  comparison.  Among 
other  diamonds  cut  in  the  same  maimer,  some  easily  einitted 
lii:ht ;  and  others  remained  oliseuie.  Two  of  them  being 
sliohilv  luminous,  the  author  ascertained  with  a  microscope 
that  the  laminas  of  tiie  one  were  pcrjiendicular,  and  those 
of  the  oth«>r  almost  parallel  to  the  faces.  The  first  was  lu- 
minous on  the  warm  supporter^  a>nd  the  second  remained 
obscure. 

M.  Dessaiunes  also  examined  the  influence  of  points  and 
asperities  on  phosphorescence  by  insulation.  The  limpid 
rhomboidal  crvsial  of  Iceland,  when  exposed  to  the  light, 
acquires  very  little  pliosphorescence  from  it,  while  its  faces 
have  their  natural  pohsb  :  it  becomes  luminous  when  one 
of  its  faces  is  rubbed^  and  when  this  face  is  presented  to  the 
lioht. 

Piibm.iiic  antl  limpid  arraiionite  in  entire  crystals  presents 
but  a  viry  feeble  light,  which  disappears  ahnost  instantly  : 
but  when  it  is  broken,  it  l)ecomes  very  phosphorescent  on 
the  faces  of  its  fractures  in  whatever  direction  they  are 
made.  1  he  apathite  of  Werner  and  the  chrysolite  of  the 
jewellers  present  similar  pha^nomena,  but  less  marked. 
Acid  ;.hosphate  of  lime,  which  the  author  had  crystallized 
in  a  mass  bv  slow  cooling,  v.  as  easily  electrified  by  friction, 
but  did  not  shmc  after  iiaving  been  exposed  to  the  light : 
on  fraciunng  it  in  order  to  destrov  the  polish  of  its  surface, 
it  became  vtry  phosphorescent,  but  was  no  longer  suscepti- 
ble of  electricity  as  in  the  first  case:  so  that  the  same 
asperities  which  comnumicated  to  it  the  properly  of  shining 
after  having  been  exposed  to  the  light,  rendered  it  to  a  cti- 
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tain  extent  a  conductor  of  the  electrical  fluid.  The  author 
multiplied  and  varied  his  experiments  upon  diamonds :  all 
of  them  ttnded  to  prove  that  ihe  faces  parallel  to  the  lan)inie 
of  which  their  substance  is  composed  are  elcciiilicd  more 
easily  and  more  strongly,  but  do  not  produce  anx' phos- 
phorescence when  they  are  exposed  to  the  light,  even  to 
that  of  the  direct  rays;  whereas  the  faces,  tither  natural 
or  artificial,  formed  by  the  united  edges  of  these  latiiinas, 
are  feebly  electnlied  by  friction,  lose  their  electricity  much 
sooner,  and  are  at  the  same  time  very  phosphorescent.  The 
importance  and  noveltv  of  these  various  results  have  in- 
duced us  to  explain  them  here  as  fully  as  possible;  al  the 
same  time  the  work  itself  will  be  perused  w  ilh  much  grati- 
fication. 


II.  On  a  Comlinalion  GfOxymuriaiic  Gas  and  Ori/(jre?i  Gos. 
By  HuMi'HHY  Daw,  Esq.  LL.D.  Sec.  R.S.  Prof. 
Chem.  R.I.* 

L  SHALL  beg  permission  to  l.iy  before  the  Society  the  ac- 
cotnit  of  some  experiments  on  a  compound  of  oxvmuriatic 
gas  and  oxygen  gas,  which,  1  trust,  will  be  found  to  illus- 
trate an  interestino  branch  of  chemical  inquiry,  and  which 
otTer  some  exiraordmarv  and  novel  results. 

T  was  led  to  make  these  experiments  in  consequence  of 
the  difference  between  the  properties  of  qxyniuriatic  sjas  pre- 
pared in  difiVrent  modes;  it  would  occupy  a  great  lent^th  of 
time  to  state  the  whole  progress  of  this  investitralion.  It 
Avill,  I  conceive,  be  more  interesting  that  I  should  imme- 
diatelv  reter  to  the  facts;  n)i)St  of  which  have  been  wit- 
jiessed  bv  members  of  this  bodv,  belonging  to  the  Com- 
luittce  of  Chemistry  of  ihe  Koyal  institution. 

The  oxyniuriatic  gas  prepared  from  manganese,  either  by 
mixing  it  with  a  mvniate  and  acting  upon  it  by  sulphuric 
acid,  or  by  mixing  it  with  nuiriajic  acid,  is  when  the  oxide 
of  manganese  is  pure,  and,  whether  collected  over  water  or 
mercury,  uniform  in  its  properties  ;  its  colour  is  a  pale  yel- 
lowish green  ;  water  takes  up  about  twice  its  volume,  and 
scarcely  gains  any  colour;  the  metals  burn  in  it  readily;  it 
combines  with  hydrogen  without  any  deposition  of  mois- 
ture: it  does  not  act  on  nitrous  gas  or  muriatic  acPd,  or 
carbonic  oxide,  or  sulphureous  gases,  when  tliey  have  been 
carefully  dried.     It  is  the  substance  which  I  employed  in 

*  From  Philosophical  Transactions  for  IS  1 1,  Fart  I. 
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all  the  experiments  on  the  combinations  of  oxyraurialic  gas, 
described  in  my  last  two  papers. 

The  gas  produced  by  ihe  action  of  muriatic  acid  on  the 
salts  which  have  been  called  hyper-ox  vmurialcs,  on  the  con- 
trary, lifters  very  much  in  its  properties,  according  as  the 
manner  in  which  it  is  prcparetl  and  collected  is  different. 

When  much  acid  is  employed  to  a  small  quantity  of  talt, 
and  the  gas  is  collected  over  water,  the  water  becomes' 
tinged  of  a  lemon  colour ;  but  the  gas  collected  is  the  came 
as  that  procured  from  manganese. 

When  the  gas  is  collected  over  mercury,  and  is  procured 
from  a  weak  acid,  and  from  a  great  excess  of  salt,  by  a  low 
lieat,  its  colour  is  a  dense  tint  of  brilliant  yellow  green,  and 
it  possesses  properties  entirely  different  from  the  gas  col- 
lected over  \^ater. 

It  sometimes  explodes  during  the  time  of  its  transfer  from 
one  vessel  to  another,  producing  heat  and  light,  with  an- 
expansion  of  volume;  and  it  may  be  always  made  to  ex- 
plode by  a  very  gentle  heat,  often  by  that  of  the  hand*. 

It  is  a  compound  of  oxymuriatic  gas  and  oxygen,  mixed 
Avilh  some  oxymuriatic  gas.  This  is  proved  by  the  result's 
of  its  spontaneous  exj)losion.  It  gives  off,  in  this  process, 
from  one-sixth  to  two-tifths  its  volum.e  of  oxygen,  lo^es  its 
vivid  colour,  and  becomes  common  oxymuriatic  gas. 

I  atteinpted  to  obtain  the  explosive  gas  in  a  pure  form,  by 
applying  heat  to  a  solution  of  it  in  water;  but  in  this  case 
there  was  a  partial  decomposition  ;  and  some  oxygen  was 
disengaged,  and  some  oxymuriatic  gas  formed.  Finding 
that  in  the  cases  when  it  was  most  pure,  it  scarcely  acted 
upon  mercury,  I  attempted  to  separate  the  oxymuriatic  gas 
with  which  it  is  mixed,  by  agitation  in  a  tube  v^iih  this 
metal ;  corrosive  sublimate  formed,  and  an  elastic  fluid  was 
obtained,  which  was  almost  entirely  absorbed  by  one-fourth 
of  its  volume  of  water. 

This  gas  in  its  pure  form  is  so  easily  decomposable,  that 
it  is  dangerous  to  operate  upon  considerable  quantities. 

Jn  one  set  of  experiments  upon  it,  ajar  of  strong  glass, 

*  My  brother,  Mr.  J.  Daw,  from  whom  I  receive  constant  and  able  as- 
sistance in  all  my  chemical  inquiries,  had  several  times  observed  explosions, 
in  transferring  the  gas  frcm  hyper-oxymuriate  of  potash,  over  mercury, 
and  he  was  inclined  to  attribute  the  pha;nomenon  to  the  combustion  of  a 
thin  film  of  mercury,  in  contact  with  a  globule  of  eas.  I  several  times  en- 
deavoured to  produce  the  effect,  but  without  success,  till  an  acid  w.^s  em- 
ployed for  the  preparation  of  the  gas,  so  diluted  as  not  to  aiford  it  v.ithout 
the  assistance  of  hest.  The  change  of  colour  and  expansion  of  volume, 
•when  the  effect  took  place,  immediately  convinced  me  that  it  was  owing  Jo 
a  decomposition  of  the  gas. 

containinej 
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containing  40  cubical  inches,  exploded  in  niy  bands  wiib  a 
loud  report,  producing  light ;  the  vessel  was  broken,  and 
fragments  of  it  were  thrown  to  a  considerable  distance. 

1  analysed  a  portion  of  this  gas,  by  causing  it  to  explode 
over  mercury  in  a  curved  glass  tube,  by  the  heat  of  a  spirit 
lamp.  • 

The  oxymnriatic  gas  formed,  \vas  absorbed  by  water ;  tlie 
oxycen  was  found  to  be  pure,  by  the  lest  o\  nitrcuis  gas. 

Fifty  parts  of  the  detonating  gas,  by  decomposition,  ex- 
panded so  as  to  become  CO  parts.  The  oxygen,  remaining 
after  the  absorption  of  the  oxymnriatic  gas,  was  about  20 
parts.  Several  other  experiments  were  made,  with  similar 
results.  So  that  it  mav  be  inferred,  that  it  consists  of  two 
in  volume  of  oxvmuriatic  gas,  and  one  in  volume  oF  oxy- 
gen ;  and  ihe  oxygen  in  the  gas  is  condensed  to  half  its 
volume.  Circumstances  conformable  to  the  laws  of  com- 
bination of  gaseous  fluids,  so  ably  illustrated  by  M.  Gay 
Lussac,  and  to  the  theory  of  definite  proportions. 

I  have  stated  on  a  former  occasion,  that  approximations 
to  the  numbers  representing  the  proportions  in  wliich  oxy- 
gen and  cxymuriatic  gas  combiiie,  are  f lund  in  7-5  and 
32-9.  And  this  compound  gas  contains  nearly  these  quan- 
tities *. 

The  smell  of  the  pure  explosive  gas  somewhat  resembles 
that  of  burnt  sugar,  mixed  with  the  peculiar  sniell  of  oxv- 
muriatic gas.  Water  appeared  to  take  up  eight  or  ten  times 
its  volume  5  but  the  experiment  was  made  over  mercury, 
which  might  occasion  an  error,  though  it  did  not  seem  to 
act  on  the  fluid.  The  water  became  of  a  tint  approaching 
to  orange. 

When  the  explosive  gas  -was  detonated  with  hydrogen, 
equal  to  twice  its  volume,  there  was  a  great  absorption,  to 
more  than  one-third,  and  solution  of  muriatic  acid  was 
formed;  when  the  explosive  gas  was  in  excess,  oxygen  was 
always  exj)clled,  a  fact  demonstrating  the  stronger  attraction 
of  hydrogen  for  oxynuniatic  gas  tlian  for  oxygen. 

*  In  page  245  of  the  Phil.  Trans,  for  1810,  I  have  meiitiored  th.it  the 
specific  gr.^vity  of  oxymuriatic  gas  is  between  7-1  and  '5  grains  per  lf;0  cu- 
bical inches.  The  gas  that  I  weighed,  was  collected  over  water  and  pro- 
cured from  hyper-oxyinuriate  of  potash,  and  at  that  lime  I  conceived,  that 
this  elastic  fluid  did  not  ciilTer  f re  m  the  oxymuriatic  gas  from  manganese, 
except  in  being  purer.  It  probably  contained  some  of  the  new  gas;  for  I 
find  that  the  specific  gravity  of  pure  o^fymuriatic  gas  from  manganese,  and 
rnuriatic  acid  is  to  that  of  common  air,  as  244  to  100.  Taking  \his  estima- 
tion, th.e  specific  gravity  of  the  new  gas  will  be  about  233,  and  the  number 
representing  the  proportion  in  which  oxymuriatic  g.is  combincF,  from  this 
csiimaiion,  will  be  raihor  higher  thau  is  stated  above. 

I  have 
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I  have  said  that  iiRTcury  has  no  action  upon  this  gas  in 
hs  purest  torni  at  cotDinon  temperatures.  Chopper  aivl  an- 
tuiiony,  which  so  readily  burn  in  oxyniuriatic  gas,  did  not 
act  upon  the  explosive  gas  in  the  cold:  and  when  thev  were 
introduced  into  it,  being  heated,  it  was  iuHtantly  decom- 
posed, and  its  oxygen  set  free  ;  and  the  iri'elals  burnt  in  the 
oxvnuiriatic  gas. 

When  sulphur  was  introduced  into  ir,  there  was  at  first 
no  action,  but  an  explosion  soon  took  place:  and  the  pe- 
culiar smell  ot Oxynuiriate  c;l  sulphur  was  perceived. 

Phosphorus  produced  a  brilliant  explosion,  l^y  contact 
with  it  ill  the  cold,  and  there  were  j'>voduced  phosphoric  acid 
and  sohd  (  xvmuriate  of  phosphorus. 

Arsenic  introduced  into  it  did  not  iiiwame;  the  gas  was 
made  to  explode,  when  the  metal  burnt  with  great  brilliancy 
in  the  oxyniuriatic  gas. 

Iron  wire  introduced  into  it  did  not  burn,  till  it  was 
heated  so  as  to  produce  an  explosion,  when  it  burnt  with  a 
most  brilliant  light  in  the  decomposed  gas. 

Charcoal  introduced  in  it  ignited,  produced  a  brilliant 
flash  of  light,  and  burnt  with  a  dull  rMi\  light,  doubtless 
owing  to  its  action  upon  the  oxygen  mixed  with  the  oxy- 
niuriatic gas. 

It  produced  dense  red  fumes  when  mixed  with  nitrous 
gas,  and  there  was  an  absorption  of  volume. 

When  it  ^^  as  mixed  with  muriatic  acid  gas,  there  was  a 
gradual  diminution  or  volume.  By  tne  application  of  heat 
the  absorption  was  rapid,  oxyniuriatic  gas  was  formed,  and 
a  dew  appeared  Oil  the  sides  of  the  vewel. 

These  experiments  enable  us  to  explain  the  contradictory 
accounts  that  have  been  given -by  different  authors  of  the 
pr(^perties  of  oxymuriatic  gas. 

That  the  explosive  c  inpound  has  not  been  collected  be- 
fore, is  owing  to  the  circumstance  of  water  having  been 
used  for  receiving  tiie  products  from  hyper-oxymuriaie  of 
potash,  and  unless  the  water  is  highly  sauirated  w;th  the 
cx)^iosive  2as,  nothing  but  oxyinuriatic  gas  is  obtained  ;  or 
to  the  circumstance  ot  too  dense  an  acitl  having  been  em- 
ployed. 

'i'his  substance  produces  the  ph&runiiena  which  Mr. 
C'henevix,  in  his  able  paper  on  oxymuriatic  acid,  referred  tO 
the  hvper-ox\genized  muriatic  acid;  and  they  prove  the 
truth  oi  his  ideas  respecting  the  possible  existence  ol  a  com- 
pound of  oxvnturiatic  gas,  and  oxygen  in  a  separate  state. 

'i'he  explosions  produced  in  attempts  to  procure  the  pro- 
ducts of  hvperoxyinuriate  of  potash  by  acids  are  evidently 

ouins; 
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owing  to  the  decomposition  of  this  new  and  cxlraoiilinary 
substance. 

All  the  conckisions  which  T  have  ventured  to  make  re- 
spectins;  the  undccomponiKled  nature  ot  oxvniuriatic  ""as, 
are,  I  conceive,  entirely  condrnied  hy  these  new  iacts. 

If  oxymuriatic  gas  contained  oxygen,  it  is  not  easy  to 
conceive  why  oxygen  should  be  afl'orded  bv  this  new  com- 
pound to  nuiriatie  gas,  which  nuist  ahcady  contain  oxvaen 
in  intiniate  union.  Though,  on  tlie  idea  of  muriatic  acid 
being  a  compound  of  hydrogen  and  oxymuriatic  gas,  the 
phaenomena  are  such  as  might  be  expected. 

If  tlie  power  of  bodies  to  burn  in  oxymuriatic  gas  de- 
pended upon  the  presence  of  oxygen,  they  all  ought  to 
burn  with  much  more  energy  in  the  new  compound;  but 
copper  and  antimony,  and  mercury,  and  arsenic,  and  iron, 
and  sulphur  have  no  action  upon  it  till  it  is  decomposed  ; 
and  they  act  then  according  to  their  relative  attractions  oil 
the  oxytien,  or  on  the  oxvmuriatic  gas. 

There  is  a  sin:ple  experiment  which  illustrates  this  idea: 
Let  a  glass  vessel  containing  brass  foil  be  exhausted,  and  the 
new  gas  admitted,  no  action  will  take  place;  throw  in  a 
Jiitle  nitrous  gas,  a  rapid  decomposition  occurs,  and  the 
metal  burns  with  great  briiliancy. 

Supposing  oxvgen  and  oxvmuriatic  gas  to  belono-  to  the 
same  class  of  bodies;  the  attraction  between  them  mioht 
be  conceived  very  weak,  as  it  is  found  to  be,  and  they  are 
easily  separated  from  each  other,  and  made  repulsive  by  a 
very  low  degree  of  heat. 

The  most  vivid  eflects  of  combustion  known,  are  those 
produced  by  the  condensation  of  oxygen  or  oxymuriatic 
gas;  but  in  this  instance,  a  violent  explosion  with  heat  and 
light  are  produced  by  ihcir  separation,  and  expp.nsion,  a 
perfectly  novel  circunistance  in  chemical  philosophy. 

This  compound  destroys  dry  vegetable  colours,  but  first 
gives  them  a  tint  of  red.  This  and  its  considerable  absor- 
bability l)y  water  would  incline  one  to  adopt  Mr.  Chenevix's 
idea,  that  it  approaches  to  an  acid  in  its  nature.  It  is  pro- 
bably combined  with  the  peroxide  of  potassium  in  the  hvper- 
oxvmuriate. 

That  oxymuriatic  gas  and  oxvaen  combine  and  separate 
from  each  other  with  such  peculiar  pb.aenomena,  appears 
strongly  in  favour  of  the  idea  of  their  bemg  distinct,  though 
analogous  species  of  matter.  It  is  cenainly  possible  to  de- 
fend the  hypothesis  that  oxvmuriatic  gas  consists  of  oxy- 
gen united  to  an  unknown  basis  ;  but  it  would  \it  po:?sible 

Vol.  38.  No.  150.  Ji//y  ISn.  B  likewise 
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likewise   to    dcfcivi  the    speculation  that   it  contains  hy- 

Like  oxygen,  it  has  not  yet  been  decomposed;  and  I 
some  tune  ago  made  an  experiment,  which,  like  most  of  the 
(-ythers  I  ha"e  brought  torward,  is  very  adverse  to  the  idea 
of  its  containinc;  oxvjren. 

I  passed  the  solid  oxymuriate  of  phosphorus  ui  vapour, 
M-id  oxvgen  gas  logetlier  through  a  green  glass  tube  heated 
to  redness. 

A  decomposition  took  place,  and  phosphoric  acid  vi'-as 
formed,  and  oxy muriatic  gas  was  expelled. 

Now,  if  ox\gen  existed  in  the  oxymuriate  of  phosphorus, 
there  is  no  reason  why  this  change  sliould  take  place.  On 
the  idea  of  oxymuriatic  gas  being  undecompounded,  it  is 
easily  explained.  Oxygen  is  known  to  have  a  stronger  at- 
traction for  phosphorus  than  oxymuriatic  gas  has,  and  con- 
sequently ought  lo  expel  it  from  this  combination. 

As  the  new  compound  in  its  purest  form  is  possessed  of 
a  bright  yellow  green  colour,  it  may  be  expedient  to  de- 
signate it  by  a  name  expressive  of  this  circumstance,  and 
itii  relation  to  oxymuriatic  gas.  As  I  have  named  that 
clastic  fluid  Chlorine,  so  I  venture  to  propose  for  this  sub- 
^tance  the  name  Euchlorine,  or  Euchloric  gas,  from  su  and 
yX'jjcos.  The  point  of  Nomenclature  I  am  not,  however, 
inclined  to  dwell  upon.  1  shall  be  content  to  adopt  any 
name  that  may  be  considered  as  most  appropriate  by  the 
able  chemical  philosophers  attaclied  to  this  Society. 

[*»*  In  page  418,  line  l-'2,  of  the  Bakerian  lecture,  fcr  "  water  separated 
»nd  Libavius's  liquor  was  formed,"  read  "a  compound  of  water  and  Liba- 
vius's  liquor  separated."  In  page  414,  it  is  stated  that  magnesia  is  not  de- 
composed by  oxymuriatic  gas  at  a  red  heat.  From  some  experiments  of 
AIM.  Gay  I.ussac  and  Thenard,  Bullet,  de  la  Soaet.  Phil.  Mai,  1810,  it  ap- 
pears that  oxvgen  is  procured  by  passing  oxymuriatic  gas  over  m.agnesia,  at 
a  high  temperature,  and  that  a  muriate  indecomposable  by  heat  is  proved. 
They  attribute  the  presence  of  this  oxygen  to  the  decomposition  of  the  acid; 
but  according  to  all  analogies,  it  must  arise  {rum  the  decomposition  of  the 
earth.] 


III.  On  the  Non-cxhtence  of  Sugar  in  fh^  Blood  of  Persons 
labouring  nndtr  Diabetes  JMellltus.  In  a  Letter  to  Al- 
exander'^Marcet,  M.D.  F.R.S.  from  William  Hvde 
WoLLAs TON,  M.D.  Sec.  i?.5.* 

il\?  DEAR  Sir,   -In  reply   to   your   inquiry  respecting  my 
experiments  ityon  the  ntm-existence  of  sugar  in  th2  serum 

-   From  tlie  Philosophica!  Transactions  fur  IB  11,  Parti, 
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of  diabetic  persons,  which  I  have  mentioned  to  you  at  dif- 
ferent periods,  I  am  really  ashamed  to  reflect  how  long  I 
have  suficred  them  to  remain  nt-glccted,  when  I  consider 
their  tendency  to  elucidate  a  curious  point  of  physiological 
research. 

My  first  endeavours  to  detect  sugar  in  the  scrum  of  the 
blood  were  made  soon  after  perusing  the  second  edition  of 
Dr.  Hollo's  Treatise  on  the  Diabetes,  (which  was  published 
in  171)8,)  at  the  request  of  Dr.  Baillie,  who  was  so  obliging 
as  to  furnish  me  with  various  specimens  of  diabetic  blood 
anrl  serum  for  this  purpose. 

The  other  set  of  experiments  which  I  made  with  reference 
to  the  same  question  were  not  thought  of  till  the  following 
year.  The  inquiry  was  then  left  imfinished,  and  I  never 
resumed  it;  for  as  I  soon  after*  relinquished  the  practice 
of  physic,  I  desisted  in  a  great  measure  from  prosecuting 
anv  inquiries  connected  with  medicine. 

However,  since  so  much  of  this  subject  as  is  strictly  phy- 
siological, relating  to  the  natural  course  of  circulating  iiuids, 
and  more  especially  so  much  of  the  investigation  as  is  con- 
duct-ed  by  chemical  means,  is  within  the  range  of  those  pur- 
suits which  are  generally  interesting  to  the  Royal  Society, 
J  will  endeavour  to  give  you  as  distinct  an  account  as  I  am 
able  of  the  progress  of  my  own  experiments,  requesting 
that  you  will  in  return  st,ate,  more  fully  than  you  have  hi- 
therto done,  the  result  of  that  further  step  in  the  inquiry 
iv'hich  you  took  at  my  suggestion;  and  if  it  is  agreeable  to 
^ou,  we  will  without  delay  make  a  joint  communication  of 
our  researches  to  the  Society. 

Although  Dr.  Rollo  had  been  assisted  in  the  chemical 
part  of  his  inquiry  by  the  well-known  talents  of  Mr.  Cruick- 
shank,  it  appears  that  they  *'  had  not  been  so  fortunate  as 
to  obtain  a  sufficient  quantity  of  serum  for  chemical  ex- 
perimentf ;"  and  were  unable  fully  to  satisfy  themselves,  by 
tlift  taste  or  by  other  means  which  they  could  employ,  con- 
cernins;  the  existence  or  non-existence  of  sugar  in  the  blood 
of  persons  labourmg  under  diabetes;  but  nevertheless  they 
were  persuaded  of  its  preseiice. 

For  the  purpose  of  forming  some  juc!gement  on  this 
question,  Mr.  Cruickshank  made  trial  of'  the  quantities  of 
oxalic  acid  that  could  be  formed  from  serum  or  from  blood 
in  their  natural  state,  and  from  the  same  serum  or  blood 
after  the  addition  of  a  certain  proportion  of  sugar;  and 
from  the  difference  perceptible  in  these  trials^  he  formed  a 

*  Id  1800.  t  RoUo  on  Djabete*,  p.  408. 
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probable  conjecture  respecting  the  presence  or  absence  of 
sugar  in  the  serum  oF  diabetic  persons. 

This  mcthoJ,  it  is  evident,  is  liable  to  a  two-fold  objec- 
tion :  first,  that  an  excess  of  other  ingredients  beside  sugar 
will  cause  an  increase  of  the  quantity  t)f  oxalic  acid  formed  ; 
and  secondly,  that  slight  variations  in  the  process  for  form- 
ing oxalic  acid  will  unavoidably  occasion  difl'ercnces  in  the 
result. 

The  method  which  I  employed  appears  to  me  capable  of 
detecting  much  smaller  tpiantities  of  such  an  ingredient; 
for  though  it  might  not  enable  us  to  distinguish  exactly  the 
nature  of  any  small  quantity  that  may  be  discovered,  still 
the  mere  question  of  absence  or  presence  admits  of  deter- 
mination with  great  precision. 

For  this  purpose  I  investigated,  in  the  first  place,  how 
the  albuminous  part  of  healthy  serum  could  be  most  com- 
pletely coagulated,  and  by  what  appearances  the  presence 
of  susjar  that  had  been  added  to  it  would  be  most  easily 
discerned. 

When  heat  alone  had  been  employed  for  the  coagulation 
of  serum,  to  which  water  had  been  added,  that  which  ex- 
suded  from  it  was  still  found  to  contain  a  portion  of  albu- 
men dissolved  in  it ;  and  if  this  were  allowed  to  remain,  any 
saccharine  matter  which  might  be  present  would  be  dis- 
guised, and  could  not  with  certainty  be  detected. 

I  found,  however,  that  this  residaum  of  coagulable  matter 
mioht  be  altogether  prevented  by  the  addition  of  a  small 
quantity  of  dilute  acid  to  the  serum  before  coagulation*. 
To  six  drachms  of  serum  I  added  half  a  drachm  of  muriatic 
acid  previously  diluted  with  one  drachm  and  a  half  of  water^ 
and  immersed  the  phial  containing  them  in  boiling  water 
during  four  minutes.  The  coagulation  was  thus  rendered 
complete.  In  the  course  of  a  few  hours  a  drachm  or  more 
of  water  exsudcs  from  serum  that  has  been  so  coagulated. 
If  a  drop  of  this  water  be  evaporated,  the  salts  which  it 
contains  are  found  to  crystallize,  so  that  the  form  of  the 
cryst.ils  may  be  easily  distinguished;  they  are  principally 
common  salt. 

If  any  portion  i)f  saccharine  matter  has  been  added  to 
the  serum  previous  to  coagulation,  the  crystallization  of 
the  salts  is  impeded,  or  wholly  prevented,  according  to  the 
quantity  of  sugar  present. 

If  the  quantity  added  does  not  exceed  two  grains  and  a 

*  I  presumed  that  this  portion  of  albiimen  was  retained  in  solution  by  the 
alkali  redundant  in  serum,  and  added  the  acid  Tor  the  purpose  of  neutraiiz- 
ing  it. 

*  half 
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lialf  to  the  ounce,  the  cryslallizalion  is  not  prevented  ;  hut 
even  this  small  quantity  is  perceptible  hy  a  degree  of  black- 
ness that  appears  after  evaporation ;  occasionetl,  as  I  sup- 
pose, by  the  action  of  a  small  excess  of  acid  on  the  sugar. 

If  five  grains  have  been  added,  the  crystallization  is  very 
Jmpcrlect,  and  soon  disappears  in  a  moist  air  by  deliques- 
cence of  the  sugar.  The  blackr.ess  is  also  deeper  than  in 
the  former  case. 

By  addition  often  i]:rains  to  the  ounce,  ihc  crystallization 
of  the  salts  is  entirely  prevented,  and  the  degree  of  black- 
ness and  disposition  to  dehquesce  are  of  course  more  mani- 
fest than  with  smaller  quaniities. 

As  I  was  aware  that  the  sugar  obtained  from  diabetic 
urine  is  a  difi'erent  substance  from  common  sugar  (ap- 
proachino;  more  nearly  to  the  suc^ar  of  Hg;^),  I  had  the  pre- 
caution to  repeat  the  same  series  of  experiments  upon  se- 
rum, to  which  I  made  corresponding  additions  of  dry  sugar, 
that  I  had  formerlv  extracted  from  the  urine  of  a  person 
who  voided  it  in  considerable  quantity;  and  I  found  the  ef- 
fects to  be  perfectly  similar  in  every  respect. 

As  a  further  test  of  the  absence  or  presence  of  sugar,  I 
found  it  convenient  to  add  a  little  nitric  acid  to  the  salts 
that  remained  aiter  crystallization  of  the  drop.  If  the  serum 
has  been  successfully  coagulated  without  any  addition  of 
sugar,  the  addition  of  nitric  acid  merely  converts  the  mu- 
riatic salts  into  nitrates,  and  nitrate  of  soda  is  seen  to  cry- 
stallize without  foam  or  blackness.  But  when  sugar  has 
been  added,  a  white  foam  rises  round  the  margin  of  the 
drop;  and  if  farther  heat  be  apj.ilied,  it  becomes  black  in 
proportion  to  the  quantity  of  sug:\r  present. 

Such  are  the  appearances  when  the  proportions  have  been 
duly  adjusted,  and  the  proper  heat  for  coagulation  applied, 
I  must  own,  however,  that  I  could  not  always  succeed  to 
my  satisfaction  at  the  time  w  hen  these  experiments  were 
conducted,  and  I  am  inclined  to  ascribe  occasional  failures 
to  having  used  n)ore  muriatic  acid  than  was  really  necessary, 
which  by  excess  of  heat  miiilit  redissolve  a  part  of  the  co- 
agulated albumen,  and  thence  occasion  appearances  which, 
without  careful  iliscrimination,  might  be  ascribed  to  su<iar. 

After  having,  \j\  this  course  of  experiment,  satisfied  my- 
self as  to  the  phoenomena  exhibited  bv  serum  in  its  natural 
state,  and  the  efl'ects  of  any  small  additions  of  sugar,  I  then 
proceeded  to  the  examination  of  such  specimens  of  diabetic 
blood  or  of  serum,   as  1  was  able  to  procure. 

The  first  which  I  examined  was  a  portion  of  blood  that 
h^d  been  taken   from  a  person  whose  urine  had  been  ana- 
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1\  sedj  and  found  to  contain  sugar.  This  blood  had  been 
dried,  when  fresh,  by  a  gentle  heat,  so  as  not  to  coagulate 
the  scrum.  After  being  reduced  to  powder,  it  was  mixed 
with  water,  in  order  that  every  thing  which  remained  so- 
luble might  be  extracted.  A  little  muriatic  acid  was  then 
added,  and  sutlicient  heat  applied  for  coagulation  of  the 
j^lbumen.  The  water  that  separated  after  coagulation  was 
found  to  contain  the  salts  of  the  blood,  but  no  trace  what- 
ever of  sugar. 

A  second  specimen  of  dried  blood,  that  had  been  ascer- 
tained to  be  diabetic  on  the  same  evidence  as  the  preceding, 
was  examined  in  a  similar  maimer,  with  the  same  result,  as 
no  appearance  of  sugar  could  be  discerned. 

In  a  third  instance,  I  had  some  serum  from  the  blood  of 
ii  person  whose  urine  had  been  tasted,  and  found  "  very 
sweet."  (I  had  no  opportunity  of  procuring  any  of  this 
urine  {or  analysis.)  After  a  portion  of  this  serum  had  been 
coagulated,  with  the  addition  of  the  usual  proportion  oS 
muriatic  acid,  there  was  no  appearance  whatever  of  sugar. 
But  when  three  grains  of  diabetic  sugar  bad  been  added  to 
another  ounce  of  the  same  serum,  the  presence  of  this 
quantity  was  manifest  by  the  same  process. 

I  had  also  a  fourth  opportunity  of  examining  serum  of  a 
person  whose  urine  contained  so  much  saccharine  matter, 
that  an  ounce  of  it  yielded,  by  evaporation,  thirty-six  grains 
of  extract.  In  this  instance  I  was  not  so  successful  in  my 
experiment ;  for,  though  I  was  satisfied  that  no  sugar  was 
present,  there  certainly  was  a  degree  of  blackness,  which 
might  have  been  occasioned  by  about  one  grain  and  a  half 
of  sugar  in  the  ounce  of  serum.  But  this  black  matter  ap- 
peared not  to  be  sugar :  it  was  more  easily  dried  than  sugar: 
it  was  not  fusible  by  heat,  as  sugar  is :  and  its  refractive 
power*  was  too  great  for  that  of  sugar. 

I  unfortunately  had  no  opportunity  of  repeating  the  ex- 
periment on  a  second  portion  of  the  same  serum,  having 
inconsiderately  employed  it  for  other  experiments,  and  co- 
agulated it  at  the  same  time  with  the  former. 

In  the  next  experiment  I  added  half  a  drachni  of  the 
nrine  of  the  san)e  person  to  six  drachms  of  the  serum,  and 
with  a  due  proportion  of  diluted  muriatic  acid  coagulated 
as  before.  Although  the  quantity  of  extract  added  did  not 
exceed  -ff  >  or  two  grains  and  a  quarter  of  extract,  the  dif- 
ference was  very  manifest  by  the  darkness  of  the  colour  and 
the  defective  crystallization  of  the  salts. 

•  The  method  by  which  tli'<;  was  tried  lias  sincf?  that  time  (ocn  described 
iV  the  Philosophical  Tran'^actioiib  for  180..'. 

To 
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To  the  remaining  quantity  of  the  scrum  I  had  added 
twice  the  formcT  proportion  of  the  urine,  and  found  that 
this  quantity  did  not  wholly  prevent  the  crystallization  of 
tliK  salts  during  the  evaporation  of  the  drop. 

The  result  of  these  trials  u  as  such  as  to  satisfy  me  that 
the  serum  in  this  itistance  contained  no  perceptible  quantity 
of  sugar,  or  at  least  tiuit  (he  v>ater  sej)arahic  trom  the  coairu- 
lated  serum  did  not  contaiti  one-lhirtieth  part  of  that  pro- 
portion which  1  had  found  in  the  urine  of  the  same  person. 

In  order  to  account  for  the  presence  of  sugar  in  the  urine, 
we  must  consequently  cither  suppose  a  power  in  the  kid- 
neys of  forming  this  new  product  by  secretion,  which  docs 
not  seem  to  accord  with  the  proper  ollice  of  that  organ  ;  or, 
if  we  suppose  the  sugar  to  be  formed  in  the  stomach  by  a 
process  of  imperfect  assimilation,  we  must  then  admit  tlic 
existence  of  some  channel  of  conveyance  from  the  stomach 
to  the  bladder,  without  passing  through  the  general  system 
of  blood-vessels.  That  some  such  channel  does  exist.  Dr. 
Darwin*  endeavoured  to  ascertain,  by  giving  large  doses 
of  nitre,  which  he  could  perceive  to  pass  with  the  urine, 
but  could  not  detect  in  its  passage  through  the  blood;  and 
he  imagined  the  channel  by  which  it  was  conveyed  to  he 
the  absorbent  svstem,  upon  the  supposition  thjit  they  might 
admit  of  a  retrograde  motion  of  their  contents. 

Without  adopting  the  theory  of  Dr.  Darwin,  it  did  ap- 
pear to  me  that  the  fact  deserved  to  be  ascertained  bv  some 
test  more  decisive  than  nitre  ;  and  I  conceived  that  if  prus- 
siate  of  potash  could  be  taken  w^ith  safety,  its  presence 
would  be  discerned  by  means  of  a  solution  of  iron  in  as 
small  proportion  as  almost  any  known  chemical  test.  Upon 
trial  of  this  salt,  I  found  that  a  solution  of  it  might  be  taken 
without  the  least  inconvenience,  and  that  in  less  than  one 
hour  and  a  half  the  urine  became  perceptibly  impregnated, 
and  continued  so  to  the  fifth  or  sixth  hour,  although  the 
quantity  taken  had  not  ^mounted  to  more  than  three  grains 
of  the  salt. 

After  a  few  previous  trials  of  the  period  when  the  prin- 
cipal impregnation  of  the  urine  might  be  expected,  and 
when  the  presence  of  the  prussiaie  (if  it  existed  in  the  blood) 
might  with  most  reason  be  presumed  to  occur,  a  healthy 
person  about  thirty-four  years  of  age  was  induced  to  take  a 
dose  corresponding  to  three  grains  and  a  half  of  the  dry 

*  Account  of  the  retrograde  Motion  of  the  absorbent  Vessek,  by  Chtrles 
Par  win, 
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salt,  and  lo  repeat  it  every  Itcur  to  thc>  third  time.  The  urine 
being  examined  every  haU'  hour,  was  found  in  two  hours  to 
be  tinged,  and  to  nftoid  a  deep  bhie  at  the  end  of  four  hours, 
i'^lood  was  then  triken  from  tlie  arm,  and  the  coagidum, 
after  it  had  f'ornu-d,  was  allowed  to  contract,  so  that  the  se- 
rum might  be  i'nlly  scparateil.  The))re;-.cncc  of  the  prussiate 
was  then  endeavoured  to  be  discovered  by  means  of  a  solu- 
tion of  iron,  but  without  effect;  and  as  I  thought  that  the 
redundant  alkali  (which  had  been  ascertained  to  prevail  in 
this  scruiTi)  might  tend  to  prevent  the  appearance  of  the 
precipitate,  I  added  a  small  quantity  of  dilute  acid;  but  still 
I  could  not  discern  that  any  degree  of  bluencss  was  occa- 
sioned by  it. 

This  experiment  having  been  repealed  a  second  time  with 
the  same  result,  seemed  to  me  nearly  conclusive  with  re- 
spect to  the  existence  of  some  passage,  by  which  substances 
certainly  known  to  be  in  the  stomach  may  find  their  way 
to  the  bladder  without  being  mixed  with  the  general  mass 
of  circulating  fluids. 

Being  desirous  of  ascertaining  whether  the  prussiate  could 
be  discovered  in  any  other  secretions,  I  have  repeatedly  exa- 
mined my  saliva,  at  times  ulien  tlie  urine  has  manifested  a 
very  strong,  blue,  bv  addins;  solution  of  iron,  but  I  could  at 
110  time  perceive  the  saliva  to  be  tinged. 

I  have  also,  during  a  severe  cold,  accompanied  with  pro- 
fuse running  of  water  from  the  nose,  made  a  similar  exa- 
mination of  this  discharge,  but  have  not  been  able  lo  per- 
ceive any  trace  of  tiie  prussic  acid. 

Jt  was  nearly  in  this  state  that  I  left  the  inquiry  at  the 
period  I  have  mentioned,  and  I  do  not  remember  to  have 
made  any  other  experiments,  when  I  requested  your  assist-  • 
ance  in  making  trial  of  the  serum  that  is  secreted  in  conse- 
quence of  the  application  of  a  blister.  Your  report  upon 
the  result  of  yo-ur  experiments,  in  addition  to  those  which 
]  have  above  related,  nearly  satisfied  me  as  to  the  existence 
of  some  unknown  channel  of  conveyance  by  which  sub- 
stances may  reach  the  bladder. 

With  respect  lo  Dr.  Darwin's  conception  of  a  retrograde 
action  of  the  absorbents,  it  is  so  strongly  opposed  by  the 
known  structure  of  that  system  of  vessels,  that  I  believe 
few  persons  will  admit  it  to  be  in  any  degree  probable. 

Since  we  have  becoujc  acquainted  with  the  surprising 
chemical  effects  of  the  lowest  states  of  electricity,  I  h^ve 
been  inclined  to  hope  that  we  might  from  ihs'.  source  de- 
rive some  explanation  of  such  phccnomcna,     But  though 
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I  liave  referred*  secretion  in  general  to  the  agency  of  the 
electric  power  with  which  the  nerves  appear  to  be  indued, 
and  am  thereby  reconciled  to  the  secretion  of  acid  urine, 
from  blood  that  is  known  to  be  alkaline,  which  before  that 
lime  seemed  highly  paradoxical;  and  although  tlic  transfer 
of  the  prussiale  of  potash,  of  sugar,  or  of  other  suhstar.ces 
may  equally  be  efiected  by  the  same  power  as  aciing  cause, 
still  the  channel  through  which  they  are  conveyed  remains 
to  be  discovered  by  direct  experiment. 

I  have,  indeed,  conjectured  that,  bv  examining  the  blood 
in  the  abdominal  vessels,  or  contents  of  the  lacieals,  it  might 
be  possible  to  detect  them  in  transitu  ;  but  I  have  not  been 
inclmed  to  make  such  experiments  on  living  animals,  as 
would  perhaps  throw  light  upon  the  subject. 
F  remain,  dear  sir, 
with  great  regard,  yours  very  truly, 

January  1,1811.  "  W.  H.  "VVOLLASTON. 

Reply  of  Dr.  Marcet  on  tJie  same  Subject. 

Russell  Square,  January  8,  1811. 

My  DEAR  Sir, — T  am  much  gratified  to  find  that  you  have 
at  last  been  induced  to  communicate  to  the  Roval  Society 
your  curious  inquiry  respecting  the  state  of  the  blood  in 
diabetes.  I  was  anxious  that  the  specious  hypothesis  of  the 
presence  of  sugar  in  diabetic  blood,  which  had  been  sanc- 
tioned bv  the  authority  of  Dr.  Rollo  and  Mr.  Cruickshank, 
and  which  I  had  myself  urged  in  support  of  their  theory, 
fourteen  years  ago,  in  an  inaugural  publication,  should  no 
longer  obtain  an  undue  weight  amongst  physiological  in- 
quirers. 

With  regard  to  the  experiments  which  I  tried  at  your  re- 
quest some  years  ago,  with  a  view  to  ascertain  whether 
prussiat  of  potash  taken  into  the  stomach,  and  found  to  exist 
in  the  urine,  could  also  be  detected  in  other  secretions,  I 
find,  (m  referring  to  mv  memorandums,  the  following  par- 
ticulars, which  1  shall  transcribe  verbatim. 

*^August  19,  I8O7.  Having  heard  from  Dr.  Wollaston, 
that  prussiat  of  potash  could  be  taken  into  the  stomach 
with  perfect  safety,  and  that  its  presence  could  afterwards 
be  discovered  in  the  urme,  but  not  in  the  serum  ;  and  being 
invited  by  him  to  follow  u|)  this  inquiry,  with  a  view  to 
connect  it  with  the  theory  of  diabetes,  I  tried  the  following 
experiments. 

•  Phil.  Mag.  for  Juae  1809. 

Experiment 
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BTperiment  1. — **  After  having  satisfied  myself,  by  trials 
made  by  s'jiiie  medical  genilcnien  upon  themselves,  that 
con^iderflble  doses  of  prussiat  of  potash  might  be  taken 
without  the  least  inconvenience,  1  gave  to  a  young  woman 
labouring  under  diabetes  mellitus,  five  grains  of  prussiat  of 
potash  dissolved  in  water,  and  this  was  repeated  every  hour 
till  she  had  taken  thirteen  or  fourteen  such  doses.  After 
the  fifth  dose,  her  urine,  by  the  addition  of  a  drop  or  two 
of  a  solution  of  sulphat  of  iron,  turned  blue  instantly.  At 
this  period  of  the  cuperiment,  a  blister  was  applied  to  her 
stoniach,  and  after  a  few  hours,  whilst  still  taking  the  prus- 
siat of  potash,  and  whilst  the  urine  strongly  indicated  its 
presence,  the  blister  was  cut  and  the  serum  collected.  This 
serous  fluid  being,  in  the  same  manner  as  the  urine,  sub- 
jected to  the  action  of  a  solution  of  sulphat  of  iron,  did  not 
puffer  any  change  of  colour  in  the  least  indicative  of  the 
presence  of  prussic  acid.  Yet  the  urine  still  remained  ca- 
pable of  imparting  a  blue  colour  to  a  solution  of  iron,  13 
hours  after  taking  the  last  dose  of  the  prussiat  of  potash. 

ExperimeiU  2.  — "The  same  person  being  soon  after- 
wards put  upon  a  course  oF  ferruginous  medicines,  and 
having  taken  considerable  quantities  of  sulphat  of  iron,  an 
idea  naturally  occurred  to  me  that  the  phaenomenon  might 
perhaps  be  reversed;  but  upon  adding  prussiat  of  potash 
to  the  urine,  no  vestige  of  iron  could  be  discovered,  and 
the  same  attempt  was  repeated  several  times  with  the  same 
negative  result. 

Experiment  3.  —  "Dec.  5,  1S07.  The  fluid  obtained 
by  means  of  a  blister  (as  in  Experiment  1,)  being  not  im- 
mediately derived  from  the  circulation,  since  it  may  be  con- 
sidered as  the  product  of  a  secretion,  I  was  desirous  of  re- 
peating Dr.  Wollaston's  experiment  on  the  serum  itself, 
under  circumstances  of  impregnation  sinjilar  to  those  in 
which  the  serum  of  the  blister  was  examined. 

*'  For  this  purpose,  a  young  woman  alter  taking,  in  di- 
vided doses,  about  a  drachm  of  prussiat  of  potash  in  the 
course  of  twelve  hours,  lost  some  blood  bv  cupping,  an 
operation  which  had  been  ordered  for  a  local  complaint 
under  \^hich  she  laboured.  The  serum  having  been  allowed 
to  separate,  and  a  little  nitric  acid  having  been  added  to  it, 
not  the  least  vestige  of  prussic  acid  npj5eared  in  a[)p]vinor 
the  test  of  sulphat  of  iron,  although  the  urine  made  durintr 
the  six  hours  which  preceded  and  followed  the  cupping, 
was  strongly  impregnated  with  that  acid,  and  struck  a  vivid 
blue  upon  adding  ftae  smallest  quantity  of  iron," 

I  bavQ 
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I  liave  only  to  observe,  in  addition  to  these  particulars, 
that  the  susceptibility  by  which  prussiat  of  potash  is  trans- 
mitted to  the  bladder,  seems  to  vafy  in  different  individuals: 
for  in  five  trials,  made  at  Guy's  Hospital  in  Nov.  1805,  I 
failed  of  discovering  any  vestige  of  that  salt  in  the  urine  of 
persons  who  had  taken  it  in  (juantities  sufficient  to  produce 
its  appearance  in  others.  I'hree  of  these  individuals,  I 
should  observe,  were  at  the  time  under  mercurial  treatment, 
and  an  idea  occurred  to  nie  that  mercury  having  a  great 
affinity  for  prussic  acid,  the  presence  of  that  metal  in  the 
system  might  prevent  the  eficct  in  question.  But  as  in  the 
two  other  failures  no  mercury  was  present,  I  cannot  lay 
any  stress  upon  that  conjecture.  It  may  be  proper  to  men- 
tion, that  in  the  frequent  trials  which  I  have  made  wilh  the 
prussiat  of  potash,  no  symptom  or  inconvenience  whatev^ 
has  ever  occurred  which  could  be  ascribed  to  that  salt. 
I  remain  ever,  my  dear  sir, 

with  great  esteem,  yours  sincerely, 

Alex.  Marcet. 

P.  S. — Whilst  revising  the  proof  of  this  sheet,  it  has  been 
observed  to  me  by  some  friends,  and  in  particular  by  Dr. 
Henry  of  Manchester,  and  Dr.  R.  Pearson  of  London,  that 
in  order  to  show  distinctly  that  certain  substances  find  their 
way  to  the  bladder  without  p^assing  through  the  general 
circulation,  it  would  be  necessary  to  examine  the  arterial, 
as  well  as  the  venous  blood,  since  it  is  not  impossible  that 
the  whole  of  the  sugar  in  diabetes,  or  the  prussiat  of  potash 
in  the  experiments  above  related,  may  be  conveyed  to  the 
urinary  organs  by  the  arteries,  without  enterihg  the  venous 
system.  According  to  this  hypothesis,  it  may  be  conceived 
that  the  same  substances  when  conveyed  by  the  arteries  to 
distant  parts  of  the  body,  may  return  by  the  absorbent  sy- 
stem, and  might  in  that  case  be  discovered  in  the  thoracic 
duct.  This  view  of  the  subject  may  deserve  further  inves- 
tigation ;  and  I  hope  that  this  curious  question  will  soon 
be  decided  by  appropriate  experiments. 


ly.  On  the  Decomposition  oftheAInriafe  of  Soda,  hy  means  of 
the  JVatersfloiiingfrom  the  Lixiviaticn  of  the  irffiore.scent 
pyritous  Earths.     By  M.  LEFRor,  Mining  Engineer*., 

JL  HE  soda  used   in   France  is  almost  entirely  of  foreign 
manufacture;  and  the  present  maritin;ie  war,  added  to  the 

*  Journal  des  Mines,  vol.xxvii.  p.  231. 
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disturbances  in  Spain,  has  rendered  it  so  scarce  that  its  value 
has  been  of"  late  doubled. 

The  French  government,  liowever,  has  felt  the  importance 
oF  encouraguiG;  the  mannKaeture  of  this  article  at  home, 
and  the  inlpo^ts  on  muriate  of  soda  employed  for  such 
purposes  have  been  accordingly  removed. 

The  process  most  in  use  for  the  preparation  of  soda  con- 
sists, 1st.  in  frecin'jf  the  nir.riatic  acid  from  sea  salt,  and 
iorminc;  a  sulphate  of  soda  :  2d,  in  decomposing  the  sul- 
phate of  soda,  by  tiie  internudiiun  of  chalk  and  cliarcoal. 

The  last  of  these  operation.^  is  always  the  same,  the  fiist 
only  being  variable. 

In  most  establishments,  the  sulphuric  acid  is  employed 
jn  the  decomposition  of  the  muriate  of  soda.  The  propor- 
tion for  a  metrical  quintal  of  sea  salt  is  a  quantity  of  sul- 
phuric acid  at  45^*,  representing  a  nKtiical  quintal  at  66^  of 
Bcaume's  areometer. 

If  on  the  one  hand  this  operation  is  the  simplest  and 
most  expedilious,  since  we  speedily  form  dry  sulphate  of 
soda,  it  is  on  the  other  hand  very  expensive,  as  the  sulphur, 
the  base  of  the  sulphuric  acid,  is  a  ioreign  product,  which  is 
procured  with  difficulty  even  at  the  extravagent  piice  of 
140  francs  foi  100  kilogrammes. 

It  may  be  easily  conceived,  therefore,  that  these  new  esta- 
blishments are  precarious,  that  they  may  be  occasionally 
paralysed,  and  that  at  the  conclusion  of  peace  they  could 
not  come  in  competition  with  those  of  other  countries. 

The  only  method  of  avoiding  this  inconvenience  would 
be  to  substitute  some  indigenous  substance  for  the  sulphuric 
acid,  and  this  is  the  object  which  I  have  had  in  view. 

After  many  experiments,  the  process  which  appeared  to 
me  to  be  most  advantageons  consists  in  substituting  for  the 
sulphuric  acid  the  waters  produced  by  the  lixiviation  of 
the  efflorescent  vilri'jlic  earths.  When  there  is  a  proper 
proportion  of  these  waters, and  [he  operation  is  well  managed, 
-we  effect  a  complete  decomposition  of  the  muriate  of  soda, 
and  obtain  for  100  parts  of  dry  and  pure  muriate  of  soda, 
107  of  dry  sulphate  of  soda,  or  •2'13  of  crystallized  sulphate 
of  soda*. 

The  vitriolic  waters  which  I  have  hitherto  employed  for 
the  extrication  of  sea  salt  come  froai  the  black  pyritous 

earths 

*  Accordirsr  to  the  experiments  made  on  a  large  scale,  by  order  of  the 
Committee  of  Public  Saffiy,  it  was  a?ce:  rained  that  the  sulphuric  acid  might 
be  dispensed  v/uh  on  usiii'nf  the  sulphuiet  of  iron  or  the  sulphate  of  iroi;  ; 
Ijut  we  do  not  procure  by  these  ar>ent:<  the  entire  decomposition  of  the  mu- 
yiate  oi  soda,   whereas  by  the  vitriolic  waiers  the  whole  of  the  muriate  of 

soda 
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earths  whicli  are  found  in  the  departments  of  the  Aisne  and 
Oise.  They  contain  on  an  average  for  100  parts  at  30* 
(Beaume's  areometer) : 

Sulphuric  acid 13 

Oxide  of  iron 7 

Alumine 2 

As  the  sulphates  of  iron  and  of  ahunine  arc  not  entirely 
decomposed  by  calcination,  since  diere  are  only  about  nine 
parts  of  sulphuric  acid  which  remain  free,  it  results  that, 
for  the  decomposition  ot  a  metrical  quintal  of  sea  salt,  there 
must  be  eight  metrical  quintals  of  vitriolic  waters  at  30%  or 
634  kilogrammes  at  40',  a  quantity  which  answers  to  72 
kilogrammes  of  dry  sulphuric  acid,  or  to  100  kilogrammes 
at  66\ 

The  operation  consists, 

1.  In  lixiviating  tlie  cfHorescent  vitriolic  substances, 

2.  In  pouring  ihem  into  leaden  pots  until  they  mark  40''. 

3.  In  concentrating  them  in  melting  pots  of  the  capacity 
of  100  litres  down  to  5  or  6  centimetres  below  the  ed^es, 
which  gives  for  each  pot  about  126  kilogrammes  of  water 
at  40^. 

4.  Put  afterwards  into  each  pot  90  kilogrammes  of  sea 
sail,  raise  the  fire,  and  brew  the  mixture  until  the  whole  salt 
is  dissolved,  and  the  matter  has  acquired  the  consistence  of 
a  thick  syrup. 

"  5.  Pour  the  matter  into  wooden  troutihs,  a-id  throw  it 
when  it  has  become  solid  into  a  reverberating  furnace  where 
it  is  calcined  in  three  or  four  hours. 

6.  Withdraw  this  calcined  substance,  and  pirocecd  after- 
wards to  the  lixiviation  and  concentration  of  the  leys,  iu 
order  to  obtain  by  crystallization  the  pure  sulpibate  of  soda. 

As  the  sulphate  of  soda  of  commerce  is  not  pure,  and  as 
it  contains  more  than  10  per  cent,  both  in  huniiditv  and  in 
earthy  substances  and  foreign  salts,  and  as  it  undergoes 
several  losses  in  the  various  n)anipu!ations,  we  could  onlv 
on  a  large  scale  obtain  about  205  or  215  kiloc;rammes  of 
crystallized  sulphate  of  soda  per  metrical  quintal  of  muriate 
of  soda. 

For  upwards  of  a  year  I  have  gone  through  tliis  process, 
in  the  manufactory  of  M.  Carpcntier  at  Chaiileret,  in   the 


soda 
1st 


la  13  converted  into  sulphate  of  soda.  This  dpcomposition  is  facilitated, 
.^.,  because  the  iion,  beiujr  highly  oxidated  in  the  vitriolic  wnrcrs,  has  less 
of  the  sulphuric  acid:  2dly,  because  the  niur,aie  of  soda  haviag  been  dis- 
solved, eacliof  its  molecules  is  i;i  contact  with  a  r.iolerule  of  sulphuric  acid  : 
Sdly,  because  the  matter  preserve:;  to  the  end  of  the  calcination  the  humidity 
necessary  to  the  extrication  of  the  muriatic  acid. 

department 
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department  of  the  Aisnc.  In  a  single  reverberating  furnace, 
the  Hoor  of  which  is  24  feet  square,  we  deconnposed  iu  24 
hours  500  kilogrammes  of  muriate  of  soda. 

Tlie  departnients  of  the  Aisne  and  of  the  Oise  present 
creat  advantages  for  the  manufacture  of  factitious  sodas. 
They  are  traversed  hy  navigable  rivers  and  canals  which 
secure  a  vent.  The  price  of  labour  is  low  in  that  neighbour- 
hood, and  vitriolic  earths  are  very  abundant.  Numerous 
valleys  contain  in)n?ense  quantities  of  turf  for  fuel ;  and 
when  the  canal  of  St.  Ouintin  is  finished,  the  coals  of  the 
gidevant  Belgium  may  be  easily  conveyed  thither.  Several 
ckemists  have  already  erected  manufactories  in  these  fa- 
vourable districts,  and  bid  fair  to  succeed  in  furnishing 
France  wiih  an  ample  supply  of  soda  in  future. 


V.   On  the  Composition  of  Zeolite.     By  James  Smithson, 
Esrj.  F.R.S:* 

.Mineral  bodies  being,  in  fact,  native  chemical  prepara- 
tions, perfectly  analogous  to  those  of  the  laboratory  of  art, 
it  is  only  by  chemical  means  that  their  species  can  be  as- 
certair.cd  with  anv  degree  of  certainly,  especially  under  ail 
the  variations  of  n)echanical  state  and  intimate  admixture 
with  each  other  to  which  they  are  subject. 

And  accordingly  ne  see  those  methods  which  profess  to 
supersede  the  necessity  of  chemistry  in  mineralogy,  and  to 
decide  upon  the  species  of  it  by  other  means  than  hers,  yet 
brincins;  an  unavoidable  tribute  of  homage  to  her  superior 
powers,  by  turning  to  her  for  a  solution  of  the  difficulties 
w.hicli  continaially  arise  to  them,  and  to  obtain  firm  grounds 
to  relinquish  or  adopt  the  conclusions  to  which  the  princi- 
ples thev  employ  lead  them. 

Zeolite  and  nalrolite  have  been  universally  adinitted  to  be 
species  distiuct  from  each  other,  from  Mr.  Klaproth  having 
discovered  a  considerable  quantity  of  soda  and  no  lime  in 
the  composition  of  the  latter,  while  Mr.  Vauquelin  had 
not  found  any  portion  of  either  of  the  fixed  alkalies,  but  a 
considerable  one  of  liijie,  in  his  analysis  of  zeolitef. 

The  natrolite  hns  been  lately  met  with  under  a  regular 
crystalline  form,  and  iliis  form  appears  to  be  perfectly  si- 
niilar  to  that  of  zeolite,  bur  Mr.  Maiiy  has  not  judged  him- 
self warranted  by  tliis  circumstance  to  consider  these  two 

•  From  the  Philusopliical  Tranwctions  for  1312,  Part  I. 
f  JuuT/ial  iks  Mtrui,  No.  xiiv. 

bodies 
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bodies  as  of  tlie  same  species ;  because  zeolite,  he  says, 
"does  not  contain  an  atom  of  soda*." 

1  had  many  years  ago  found  soda  in  what  I  considered  to 
be  zeolites,  whicii  I  had  collected  in  the  island  i)f  StaflTa, 
having  formed  Glauber's  salt  by  treating  them  with  sul- 
phuric acid;  and  I  liave  since  repeatedly  ascertained  the 
presence  of  the  same  principle  in  siniilar  -stone*  from  various 
other  places;  and  Dr.  Hutton  and  Dr.  Kennedy  had  like- 
wise detected  soda  in  bodies,  to  which  they  gave  the  name 
of  zeolite. 

There  was,  however,  no  certainty  that  the  subjects  of  any 
of  these  experiments  were  of  the*  same  nature  as  what  Mr. 
\'auquelin  had  examined,  or  were  of  that  species  which  Mr. 
Haiiy  calls  mesotypc. 

Mr.  Haiiv  was  so  obliging  as  to  scud  me  lately  some 
specimens  of  minerals.  There  happened  to  be  amonirst 
them  a  clusrer  of  zeolite  in  rectangular  tetrahedral  prisms, 
terminated  by  obtuse  tetrahedral  pyramids  whose  faces  co- 
incided with  those  of  the  prism.  These  crystals  were  of  a 
considerable  size,  and  perfectly  homogeneous,  and  labelled 
by  himself  *'  Alesoiypc  pyrarnidee  du.  depart,  dit  Pay  de 
Dojne."  r  availed  myself  of  this  very  favourable  oppor- 
tunity, to  ascertain  whether  the  mesotype  of  Mr.  Haiiy 
and  natrolite,  did  or  did  not  differ  in  their  composition,  and 
the  results  of  the  experiments  have  been  entirely  unfavour- 
able to  their  separation,  as  the  following  account  of  them 
will  show. 

Ten  grains  of  this  zeolite  being  kept  red  hot  for  ^wq  n)i* 
nutes  lost  0'75  grains,  and  became  opake  and  friable.  In 
a  second  experiment,  ten  grains  being  exposed  for  ten  mi- 
nutes to  a  stronger  tire,  lost  0*95  grains,  and  consolidated 
into  a  hard  transparent  state. 

Ten  grains  of  this  zeolite,  which  had  not  been  heated, 
were  reduced  to  a  fine  powder,  and  dduted  muriatic  acid 
poured  upon  it.  On  standing  some  hours,  without  any; 
application  of  heat,  the  zeolite  entirely  dissolved,  and  some 
hours  after,  the  solution  became  a  jelly  :  this  jelly  was  eva- 
porated to  a  dry  state,  and  then  made  red  hot. 

Water  was  repeatedly  poured  on  to  this  ignited  n)atter 
till  nothing  more  could  be  extracted  from  it.  This  solution 
was  gently  evaporated  to  a  dry  state,  and  this  residuum 
made  slightly  red  hot.  It  then  weighed  315  grains.  It 
was  vniriale  of  soda.  *'  ^•-*2 

The  solution  of  this  muriate  of  soda  being  tried  with  so- 

"S  Joumil  drs^Iines,  No.  c'.  Juifl  1310,  p.  458. 
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]utions  of  carbonate  of  ammonia  and  oxalic  acid,  did  not 
afford  the  least  precipitate,  which  would  have  happened  had 
the  zeolite  contained  any  lime,  as  the  muriate  of  lime* 
would  not  have  been  decomposed  by  the  ignition. 

The  remaining  matter,  from  which  this  muriate  of  soda 
had  been  extracted,  was  repeatedly  digested  with  marine 
acid,  till  all  that  was  solul)le  was  dissolved.  What  remained 
was  silica,  and,  after  being  made  red  hoi,  weighed  4*9 
grains. 

The  muriatic  solution,  which  had  been  decanted  off  from 
the  silica,  was  exhaled  to  a  dry  stale,  and  the  matter  left 
made  red  hot.     It  was  alumina. 

To  discover  whether  any  magnesia  was  contained  amongst 
this  alumina,  it  was  dissolverl  in  sulphuric  acid,  the  solution 
evaporated  to  a  dry  state,  and  ignited.  Water  did  extract 
some  saline  ma'ter  from  this  ignited  alumina,  but  ii  had  not 
at  all  the  appearance  of  sulphate  of  magnesia,  and  proved 
to  be  some  sulphate  of  aluminp.  which  had  escaped  decom- 
position ;  for  on  an  addition  of  sulphate  of  ammonia  to  it, 
it  produced  crystals  of  conrpound  sulphate  of  alumina  and 
ammonia,  in  regular  octahedrons. 

This  alum  and  alumina  were  again  mixed  and  digested 
in  ammonia,  and  the  whole  dried  and  made  red  hot.  The 
alumina  leit,  weighed  3*1  grains. 

Beino-  suspected  to  contain  still  some  sulphuric  acid,  this 
alumina  was  dissolved  in  nitric  acid,  and  an  excess  of  ace- 
tate of  barytes  added.  A  precipitate  of  sulphate  of  barytes 
fell,  which,  after  being  edulcorated  and  made  red  hot, 
vteighed  J '2  grains.  If  we  admit  one-third  of  sulphate  of 
barytes  to  be  sulphuric  acid,  the  quantity  of  the  alumina 
will  be  =  31  —  0  4  =  2-7  grains. 

From  the  experiments  of  Dr.  Marcet  f,  it  appears  that 
3- 1 3  grains  of  muriate  of  soda  afford  r  7  grains  of  soda. 

flence,  according  to  the  foregoing  experiments,  the  ten 
grains  of  zeolite  analysed,  consisted  of 

Silica 4-90 

Alumina , .     2*70 

Soda 1-70 

Ice 0-95 


10-25 

*  These  names  are  retained  for  the  present,  as  being  familiar,  though, 
since  Mr.  Davy's  important  discovery  of  the  nature  of  what  was  called  oxy- 
muriatic  acid,  the  substances  to  which  they  are  applied  are  known  not  to 
be  salts,  but  metallic  compounds  analogous  to  oxides. 

f  PhilosopLiicai  Transactions,  1 807. 
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As  these  experiments  had  been  undertaken  more  for  the 
purpose  of  ascertaining  the  nature  of  the  component  parts 
of  this  zeoHtc  than  then-  proportions,  the  object  of  ihem  was 
considered  as  accomphshed,  although  perfect  accuracy  in 
the  latter  respect  had  not  been  attained,  and  which,  in- 
deed, the  analysis  we  possess  of  nalroliie  by  the  illustrious 
chemist  of  Berlin  renders  unnecessary. 

I  am  induced  to  prefer  the  name  of  zeolite  for  this  species 
of  stone,  to  any  other  name,  from  an  unwillingness  to  ob- 
literate entirely  from  the  nomenclature  of  mineralogy,  while 
arbitrary  names  are  retained  in  it,  all  trace  of  one  of  the 
discoveries  of  the  greatest  mineralogist  who  has  yet  ap- 
peared, and  which,  at  the  time  it  was  made,  was  considered 
as,  and  v\as,  a  very  considerable  one,  being  the  first  addi- 
tion of  an  earthy  species,  made  by  scientific  means,  to  those 
established  immemorially  by  miners  and  lapidaries,  and 
hence  having,  with  tungstein  and  nickel,  led  the  way  to  the 
great  and  brilliant  extension  which  mineralogy  has  since 
received.  And  of  the  several  substances-which,  from  the 
state  of  science  in  his  time,  certain  common  qualities  in- 
duced Baron  Cronstedt  to  associate  together  under  the 
name  of  zeolite,  it  is  this  which  has  been  most  immediately 
understood  as  such,  and  whose  quahties  have  been  assumed 
as  the  characteristic  ones  of  the  species. 

Indeed,  I  think  that  the  name  imposed  on  a  substance 
by  the  discoverer  of  it,  ought  to  be  held  in  some  degree 
sacred,  and  not  altered  without  the  most  urgent  necessity 
for  doing  it.  It  is  but  a  feeble  and  just  retribution  of  re- 
spect for  the  service  which  he  has  rendered  to  scieuce. 

Professor  Struve,  of  Lausanne,  whose  skill  in  mineralogy 
is  well  known,  having  mentioned  to  me,  in  one  of  his  let- 
ters, that  from  some  experiments  of  his  own  he  was  led  to 
suspect  the  existence  of  phosphoric  acid  in  several  stones, 
and  particularly  in  the  zeolite  of  Auvergne,  I  have  directed 
my  inquiries  to  this  point,  but  have  Hot  found  the  phos- 
phoric, or  any  other  acknowledged  mineral  acid,  in  this 
zeolite. 

Many  persons,  from  experiencing  much  diflSculty  in  com- 
prehending the  combination  together  of  the  earths,  have 
been  led  to  suppose  the  existence  of  undiscovered  acids  in 
stony  crystals.  If  quartz  be  itself  considered  as  an  acid,  to 
which  order  of  bodies  its  qualities  much  more  nearly  assi- 
milate it  than  to  the  earths,  their  composition  becomes 
readily  intelligible.  They  will  then  be  neutral  salts,  sili- 
cates, either  simple  or  compound.  Zeolite  will  be  a  com- 
pound sals,  a  hydrated  silicate  of  alumina  and  soda,  and 
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lifMCC  a  ccMnpniiucl  of  alumina  not  very  dissimilar  to  alum. 
And  lopaz,  whose  sinsinlar  ingadionls,  discovered  by  Mr. 
Kiapruili,  have  called  lorili  a  query  from  the  celebrated 
Mr.  V'aiiquelni,  with  regard  to  the  mode  of  their  existence 
togtilier*,  will  bs  likewise  a  con)pond  salt,  consist >ng  of 
silicate  of  alumina  and  fluate  nf  alumina. 

Onr  ac(]iiaintance  wiih  the  composition  (^f  the  several 
iniiur.d  substances  is  v<-''  ^'ir  l<'f^  inaccurate  to  render  it 
})ossible  tt)  point  out  with  any  degree  of  certainty  the  one 
of  which  zeolite  is  an  hydrate;  however,  the  agreement  of 
the  two  substances  in  the  nature  of  their  conatiiueni  parts, 
and  in  their  being  both  electrical  by  heat,  diieets  cunjcclure 
towards  tourmaline. 

St.  Janus's  l-'lace,  Jan.  i:2,  1811. 

Addition  to  the  ylccoiint  of  native  Minium. 

After  I  had  con)municated  to  the  president  the  account 
of  the  discovery  of  native  minium,  printed  in  the  Philoso- 
phical Transactions  lor  IbOO,  i  learned  that  this  ore  came 
from  the  lead  mines  of  Breylau  iu  Westphalia. 

Vr.  Report  made  to  the  Institute  on  a  Memoir,  by  M.  Tarry, 
on  the  Composition  of  ll^riting  Ink.  By  Alessrs.  Bek- 
TnoLLET,  Vauquelin,  c//t/  DeveuxI. 

X  HE  object  proposed  by  M.  Tarry  iu  his  memoir  is  to  ex- 
plain ; 

1.  The  processes  employed  for  discharging  writing  from 
paper. 

•■2.  The  processes  for  reviving  writings  which  have  been 
apparently  obliterated. 

3.  The  best  way  to  improve  common  ink. 

4.  Finally,  the  discovery  of  an  ink  which  should  resist 
all  cheujical  agents. 

We  shall  now  give  an  abridgement  of  these  four  articles: 

At^TIC^E   I. 

Procemesfor  dlicliarging  JVriting. — The  art  of  discharging 
writing  is  very  ancient,  and  the  means  en) ployed  are  very 
sin)plc.  In  fact,  we  know  that  it  is  sufficient  to  moisten  a 
written  paper  with  any  acid,  when  the  writing  will  gradually 
disappear.  But  all  the  acids  cannot  be  employed  with  equal 
success.     Some  leave  a  stain  on  the-  paper  which   is  not 

*  Aniiahs  da  Miixeuvi  d' Hisi.^AMt.tomc  \[.  p.  24. 
I  AanaUi  Je  Ciuiutr^  toiuc  lixv.  p.  19-4. 
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easilv  removed  :  others  corrode  And  render  the  paper  iinsi  r- 
viceabie.     The  way  to  avou!  llicse  inconvcMiicnecs  is  to  make 
ehoite  of  an  acid  which  ^hall  acton  the  writing  (ndy,  wiih- 
oiil  injurinii  ihe  paper  or  tiiving  it  a  colour  tiuTcrLut    Ironi   - 
thai  wi.iih  ii  had  before  u  v. as  writren  upon. 

In  order  to  diicover  Such  ot  the  acids  as  are  best  suited 
tor  the  operation  in  questitMi,  (he  author  dctciniincd  !o  sub- 
mit common  writmg  ink  to  ilie  action  of  dlHctenl  acid>,  and 
to  observe  carefullv  the  phsenomena  which  these  bodies  pre- 
sent at  tl>e  lime  ot  their  mixiure.  Accordiiiij  to  him,  the 
sidphuric  aciu  easilv  takes  out  writing,  but  at  the  bame  time 
it  gives  an  oilv  lint  to  the  paper. 

ihe  acid  ox.date  ot  poiash  produces  more  certain  and 
more  prompt  etVecis.  The  oxvgenized  muriatic  acid,  -t  ii 
be  newly  made,  seems  to  be  preferable  to  ihe  above  two 
acids,  because  at  the  same  time  that  it  takes  out  tlie  v\riting 
it  bleaches  the  paper  without  altering  it. 

It  is  not  the  same  case  Vk'ith  the  nitric  acid,  which  al- 
ways takes  out  the  ink,  but  soon  penetrates  the  paper  and 
forms  above  it  undulated  lines  of  a  vellovv  colour. 

We  n)ay  succeed,  however,  in  softening  both  these  effects, 
by  taking  the  precaution  to  dilute  the  nitric  acid  with  a 
sufficient  tpjantity  of  water,  or  to  wash  the  paper  imme- 
diately after  the  writing  has  been  taken  out. 

A  mixture  of  the  muriatic  and  nitric  acids  has  but  a  slow 
action  upon  v^ritmg.  it  bleaches  the  paper  and  does  not 
oppose  its  desiccation,  as  when  we  employ  the  nitric  acid 
alone. 

In  general,  whatever  be  the  kind  of  acid  employed  to 
discharge  writing,  it  is  always  proper  when  the  operation 
is  perfoimed  to  clip  the  paper  in  water,  in  order  to  dissolve 
the  new  combinations  which  the  acitls  have  fV.rmed  wiiii 
the  particles  of  ink  which  have  been  discharged. 

M. Tarry,  at  the  conclusion  of  this  article,  does  not  fail  to 
observe  that  Cluna  ink  does  not  act  like  c»i  Timon  u;k  'vith 
the  acids,  as  iis  composition  is  quae  different  from  that 
which  we  use  for  writing  of  all  kinds.  So  iar  from  the 
acids  attacking  China  ink,  they  rnake  it,  on  the  contrarv,  of 
a  deep  black:  i'l  cannot  be  discharged  therefore  witliout 
erasing  it. 

AATICLE    II. 

processes  for  a^eeriaiHlfig  ukat  JFiiifng  has  leen  suhstituled 
Jnr  somelliiiig  taktn  out,   and  Methods  (f  revising   the 
ITtiiifip  uhuk  has  disanfjeartd. 

AW  the  n;ethods  wh.ch  i.;!ve  been  g'vcn   far  discharging 
C  i  w  rilaijz 


3d  On  the  Composition  of  Writing  Ink, 

writing  c(^usist,  as  abovementioned,  in  decomposing  the 
ink  and  in  forcing  its  constituent  parts  to  form  other  com- 
binations. These  combinations,  being  decomposed  in  their 
turn  by  different  agents,  may  regain  a  tint,  which,  if  it  be 
not  that  of  ink,  at  least  exhibits  a  shade  which  becomes 
perceptible  enough  for  ascertaining  the  letters  and  words 
which  had  been  traced  on  the  paper  before  it  was  touched 
by  tlie  acids. 

The  gaUic  acid  is,  according  to  the  author,  one  of  those 
agents,  which  in  tills  case  succeeds  very  well. 

The  liquid  prussiate  of  lime  also  produces  a  good  effect. 

It  is  the  same  case  with  the  alkaline  hydrooenated  sul- 
phurcts.  But  it  is  very  certain  that  we  never  obtain  any 
success  from  the  employment  of  these  agents,  when  wc  have 
left  any  acid  long  in  contact  with  the  writing,  and  parlicu- 
larly  it  we  have  washed  the  paper  afterwards. 

In  short,  we  may  easily  conceive,  that  in  this  case  the 
constituent  parts  of  the  ink  which  were  combined  with  the 
acid,  and  had  formed  with  it  con)pounds  soluble  in  water, 
having  been  taken  up  by  this  fluid,  ought  not  to  leave  any 
trace  of  their  existence  longer;  and  consequently  it  is  im- 
possible that  the  agents  employed  for  discovering  them  can 
render  them  visible. 

It  is  also  for  this  reason  that  the  gallic  acid,  the  liquid 
prussiate  of  lime,  the  alkaline  hydrogenated  sulphurets,  and 
so  many  other  reagents  which  have  been  so  much  praised, 
can  no  longer  be  regarded  as  infallible  methods  for  reviving 
writing. 

ARTICLE    III. 

Improvement  of  Common  Ink. 

Most  of  the  inks  now  in  use  are  of  a  bad  quality.  Some 
are  spontaneously  destroyed;  others  imperceptibly  lose  their 
black  colour,  and  assume  a  yellow  one;  several,  after  a  length 
of  time,  enter  into  the  paper,  and  spoil  it :  lastly,  there  are 
some  which  are  first  j)ale  and  then  become  very  black. 

All  these  differences  arise  from  the  nature  of  the  sub- 
stances which  have  been  employed  in  the  making  of  the 
ink. 

Convinced  of  the  advantage  of  having  a  good  article  of 
this  kind,  the  author  commenced  a  series  of  experiments, 
but  is  forced  to  admit  that  he  has  not  discovered  any  recipe 
superior  to  that  which  has  been  published  by  Lewis.  This 
ink, according  to  our  author,  combines  every  advantage  :  but 
we  must  observe  that  it  is  no  more  exempt  than  the  rest 
from  being  dissolved  in  the  acids,  and  in  this. respect  it   has 

an 
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an  inconvenience  which  those  who  wibh  to  discharge  wri- 
ting From  paper  know  very  well  how  to  profit  by.  This 
circumstance,  no  doubt,  induced  M.  Tarry  to  make  sonic 
new  experiments  in  order  to  obtain  an  ink  which  should  be 
inalterable  by  chemical  agents ;  and  he  appears  to  us  lo  have 
succeeded  in  his  object. 

ARTICLK    IV. 

Discover!/  of  mi  Ink  wliicli  resists  the  Acticn  of  chemical 
jl gents. 
The  author  describes  his  invention  in  the  following  words  : 

"  Mv  ink  is  founded  upon  principles  diflcrent  from  those 
of  all  others.  It  contains  neither  gall-nuts,  Brazilwood, 
or  Campcachy,  gunj,  nor  any  preparation  of  iron:  it  is 
purely  vegetable,  resists  the  aciion  of  the  most  powerful 
vegetables,  the  most  highly  concentrated  alkaline  solutions, 
and,  finally,  all  the  solvents. 

•'  The  nitric  acid  acts  very  feebly  upon  the  writinsf  per- 
formed with  this  ink.  The  oxymuriatic  acid  makes  it  as- 
sume the  colour  of  pigeons'  dung.  After  the  action  of  this 
last  acid,  the  caustic  alkaline  solutions  reduce  it  to  the 
colour  of  carburet  of  iron:  the  characters  of  the  writing 
nevertheless  remain  without  alreration,  and  it  cannot  pass 
through  these  different  states  except  aiier  long  macerations. 
The  principles  of  which  it  is  composed  render  it  incor- 
ruptible, and  it  can  retain  its  properties  many  years." 

The  results  which  we  obtained,  coincided  entirely  with 
those  of  the  author,  and  we  have  no  hesitation  in  saying, 
that  his  is  the  best  we  have  ever  seen  of  the  kind  which  is 
called  indelible  ink.  It  is  liable,  however,  to  deposit  a 
sediment,  a  disadvantage  which  wc  think  might  be  removed 
by  M.  Tarry  after  a  few  more  experiments.  We  have 
tried  to  discharge  it  with  all  the  known  chemical  agents, 
hut  without  effect;  and  wc  think  the  inventor  deserves  the 
thanks  of  the  Institute,  and  of  the  connnunity  at  large. 

VIT.  Experiments  to  prore  that  Fluids  pass  d/rectli/from  the 
Stomach  to  the  Circulation  of  the  Blood,  and  from  tht-nce 
into  the  CelU  of  the  Spleen^  the  Gall  Bladder,  and  Urinary 
Bladder,  ivitkout  going  through  the  Thoracic  Duct.  Bu 
EvERARD  Home,  Esq.  F.R.S.^' 

JLj.AvrNG  on  a  former  occasion  laid  before  the  Society  same 
experiments,  to  prove  that  fluids  pass  directly  from  the  car- 

*  Trom  the  Philosophical  Transactions  for  1811,  Part  I. 
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{line  pnriioi)  of  the  stomach,  so  as  to  arrive  at  the  circula- 
tion t)t  blood  without  going  through  ihc  thoracic  duct,  the 
only  known  channel  by  which  liquids  can  arrive  there  :  the 
j-!resent  experiments  are  brought  to  confirm  that  opinion  : 
but  in  staung  them,  I  wish  to  correct  an  error  1  was  led 
into,  i^i  believing  that  the  spleen  was  the  channtl  by  which 
thev  are  conveyed. 

At  the  time  I  made  my  former  commimications,  I  was 
conscious  that  the  tacts  I  had  ascertamed  were  onlv  suffi- 
cient to  open  a  new  field  of  inquiry,  but  as  T  might  never 
be  able  to  nuke  a  further  projrress  in  an  investforation  be- 
set with  so  many  difficulties,  1  ihoueht  it  right  to  put  them 
on  record.  Since  that  time  I  have  lost  noopportunitv  of 
devising  ne«v  experiments  to  elueidafe  tliis  subject ;  and  the 
circvun;;tance  ot  Mr.  Brfulie,  the  as-istant  of  mv  philosophi- 
cal as  v\  ell  as  proCc^sional  labours,  havinn;  tied  the  thoracic 
duct,  in  j^ome  experiments  which  will  come  before  the  So- 
ciety, suggested  to  me  the  idta,  that  if  the  thoracic  duct 
was  tied,  and  proper  experiments  made,  there  could  be 
no  diffi-^ultv  in  ascertaining  whether  there  was  any  other 
channel   between  the  stomach  and  ilie  circulation   of  the 
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VV'ith  this  view  I  instituted  ihe  following  experiment, 
whith  was  made  on  the  21)! li  of  September  1810,  bv  Mr. 
Rrodie,  assisted  by  Mr.  William  Brande  and  Mr.Gatcombe. 
1  was  unavoidably  prevented  from  bein-Ji  present  duiin2'  the 
time  of  the  experinient. 

Kxpf^rhnent  1. — A  ligature  was  passed  nnmd  the  thoracic 
duct  of  a  rabbit,  just  beiore  it  enters  at  the  junction  be- 
tween the  left  jugular  and  subclavian  veins  :  an  ounce  of 
strong  infusion  ol'  rhubarb  was  then  injected  into  the  sto- 
mach. In  three  quarters  of  an  hour  some  urine  was  voided, 
in  which  rhubarb  was  dietinctiv  detected  by  the  addition 
of  potash.  An  hour  and  a  quarter  after  the  .injection  of 
the  rhubarb  the  animal  was  kdled  :  a  drachm  and  a  half  of 
xuine  was  found  in  the  bladiler  hiirhiv  tinged  with  rhubarb, 
and  the  usual  alteration  of  colour  took  place  on  the  addition 
of  potash.  The  coats  of  the  thoracic  duct  had  given  way 
opposite  the  midd'e  dor.-al  vertebra,  and  nearlv  an  ounce  of 
chvle  was  found  eflTused  into  the  cavity  of  the  thorax,  be- 
side a  considerable  quantity  in  the  cellvdar  membrane  of  tlie 
posterior  mediastinum.  Above  the  ruptured  part  the  tho- 
racic /duct  was  entire,  much  distended  withchvie;  and  on 
tracing  it  upwards,  the  terminaiion  of  the  duct  in  the  vein 
v.as  found  to  be  compIe;el\' secured  by  the  ligature.  The 
Jacteal  and  lymphatic  vessels  had  <riven  wav  in  jjevera"!  part*? 

of 


Experiments  on  Pluidi,  ^c.  39 

of  the  alxiomen,  and   chyle  and  lymph  were  cxtravasatt-d 
uiidcrnt'iuh  the  peritonenri). 

In  this  n\n]  the  followino;  experiment-:  tlie  infiisinn  of 
rhubarb  was  employed  in  prt-tertnce  lo  the  nrussiate  DTfiot- 
ash,  in  conscciuence  nf  its  having  been  found  in  t1io>e  I  tor- 
merlv  made,  that  one  drop  of  tincture  (^f  rhubarb  could  !)e 
detected  m  halFan  ounce  of  scrum,  and  nothing  less  than  a 
quarter  of  a  grain  of  pru«siate  oi'  potash  in  the  -ame  quantity 
could  be  iTiade  to  strike  a  blue  coKnir  when  the  test  was 
added. 

ExperimpTit  ?. — The  expcriinent  was  repeated  tinon  a 
dog.  In  this  I  was  assisted  Iw  Mr.  Brodie,  Mr.  W, Mam 
Brande,  Mr  Clift,  and  Mr.  Gatcombe.  After  the  iboracic 
duct  h».(\  been  secured,  two  o'.inces  of  sironc  intu^ion  of 
rhubarb  were  injected  into  the  stomach,  and  in  an  hour  tlie 
dotji;  was  kdlcd.  The  urine  in  the  hlacUier,  on  the  addition 
f>J"  potash,  became  deeply  tinged  with  rhubarb.  The  bile 
in  the  ijall  bladder,  bv  a  .similar  test,  was  found  to  contain 
rhubarb.  The  lacteal  vessels  in  several  paifs  of  tlie  nu-sen- 
terv  had  burst,  and  chvie  was  exiravasated  into  the  cellular 
Jiiend)raiie  ;  the  thoracic  duct  had  criven  wav  in  the  lower 
part  of  the  posterior  mediastinum,  and  chvie  ex'ravasated. 
Above  the  ru|)tured  part  of  the  thoracic  duct  was  much 
distended  with  chvie;  it  was  rcadilv  traced  to  the  ligature, 
bv  which  it  was  completely  secured. 

These  experiments  appeared  to  establish  the  fact,  that  the 
thoracic  duct  was  not  the  channel  throug'i  which  the  in- 
fusion of  rhubarb  was  conveved  to  the  circulation  of  tl)e 
blood,  and  it  now  became  easy  lo  asccrta.n,  w  hether  it  passed 
through  the  spleen,  by  extirpating  that  organ,  and  repeating 
the  last  experiment. 

On  the  ijlst  of  October,  1810,  the  following  experiment 
was  made,  with  the  assistance  of  Mr.  Brodie,  Mr.  Clift, 
Mr.  Gatcombe,  and  Mr.  Money. 

Kxpcrhiu-vf  3. — The  thoracic  duct  near  its  tcrminatinn 
was  secured  in  a  dog  whose  spleen  had  been  removed  four 
davs  before,  and  three  ounces  of  infusion  of  rhubarb  were 
iniected  inU)  the  stomach :  in  an  hour  and  halt  the  dog  was 
killed,  and  the  urine  was  found  strongly  inipregnated  with 
rhubarb;  and  on  examination  the  thoracic  iluct  was  found 
to  be  completely  fecurcd  bv  the  ligature.  Several  of  the 
lacteals  had  bur^r,  but  the  duct  itseif  had  not  given  wav; 
it  was  greatly  di.-tendtd  with  chvie  and  Ivmph. 

By  this  experiment  it  was  completely  ascertained  that 
the  spleen  is  not  the  channel  Ihrougli  which  the  infusion 
oi  rhubarb  is  conveved  uito  the  circulation  yf  the  blood,  as 

0  4*"  1  had 
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I  had  been  led  to  believe,  and  therefore  the  rhubarb,  in  my 
former  experiments  detected  in  tl»e  spleen,  must  have  been 
deposited  there  in  the  same  manner  as  in  the  urine  and  in 
the  bile.  . 

The  detection  of  this  error  made  me  more  anxious  to 
avoid  being  misled  respecting  the  ihoracic  duct;  and  there- 
fore, although  there  -Aas  little  ;,robabililv  that  the  infusion 
of  rhubarb  could  have  passed  into  the  lymphatic  vessels, 
which  open  into  the  blood-vessels  of  the  right  side  of  the 
neck,  I  thought  it  right,  before  1  proceeded  further,  to  re- 
peat the  experiment,  securing  the  termination  of  the  tho- 
racic duct  on  the  left  side,  and  the  lymphatic  trunk  of  the 
right  side,  where  it  empties  itself  into  the  auirlt-  between 
the  jugular  and  subclavian  vein.  Th:s  was  done  on  the 
t!Sth  of  October.  1810,  with  the  assistance  of  the  same 
persons  as  in  the  last  experiment. 

Experiment  4. — The  thoracic  duct  of  a  dog  w-as  tied,  as 
in  the  former  experiment ;  in  doing  it  the  duel  was  wound- 
ed, and  about  a  drachm  of  chvle  flowed  out ;  the  lymphatic 
trunk  of  the  right  side  was  then  secured.  After  this,  three 
ounces  of  infusion  of  rhubarb  were  injected  into  the  sto- 
mach, and  in  an  hour  the  dog  was  killed.  The  urine  and 
the  bile  were  found  distinctly  impregnated  with  rhuLarb. 
On  opening  the  thorax,  some  absorbent  vessels,  distended 
with  lymph,  were  seen  on  the  right  side  of  the  spine,  en- 
tering an  absorbent  gland  on  the  second  dorsal  vertebra^ 
and  the  vasa  efFerentia  from  the  gland  were  seen  uniting 
with  other  absorbent  vessels,  and  extending  towards  the 
ri^ht  shoulder,  where  they  formed  a  common  trunk  with 
the  absorbents  from  the  neck  and  axilla;  this  trutik  was 
fotmd  included  in  the  ligature.  The  thoracic  duct  was  mo- 
derately distended  with  a  mixture  of  chyle  and  lymph  ;  in 
tracing  it  upwards,  an  opening  was  seen  in  it  immediately 
below  the  ligature,  through  which  the  contents  readily 
passed  out  when  pressure  was  made  on  the  duct :  above 
this  opening  the  duct  was  completely  secured  by  the  liga- 
ture. Nearly  a  drachm  of  the  fluid  contained  in  the  tho- 
racic duct  was  collected  and  tested  bv  potash,  but  there 
did  not  appear  to  be  any  impresnaiion  of  rhubarb. 

Experiment  5. — The  last  experiment  was  repeated  on 
another  dog,  on  the  21st  of  January,  1811,  Vv^ith  the  assist- 
ance of  Mr.  Brodie,  Mr.  VV.  Brande,  Mr.  Clift,  and  Mr. 
Gatcorabe.  The  dog  was  killed  an  hour  after  the  thoracic 
duct  and  lymphatic  trunk  had  been  secured,  and  the  infu- 
fiion  of  rhubarb  had  been  injected  into  the  stomach. 

la  tying  the  right  lyniph.ttic  trunk,  a  lymphatic  vessel, 

from 
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from  the  thorax  going  to  join  it,  was  woundttl,  from  which 
chyle  flowed  out'in  considerable  quanlity  during  the  whole 
tirne  oF  the  experiment:  a  short  lime  before  the  dog  was 
killed,  some  of  it  was  collected,  l)ut  on  testing  it  with  potash 
no  rhiibarl)  was  detccii-d  in  it. 

The  urine  was  found  iinpre(i;nated  with  rhubarb,  as  wa-t 
also  the  bile  from  the  gall  bladder;  but  both  in  a  less  de- 
gree than  in  the  last  experitiient.  The  lacteal  vessels  and 
mesenteric  glands  were  much  distended  with  cliyle;  and  on 
cutting  into  the  glands  chyle  flowed  out  in  considerable 
quantity.  Some  of  this  was  collected  and  tested  with  pot- 
ash, but  showed  no  evidence  of  rhubarb  being  eontamed 
in  it.  The  thoracic  duct  was  much  distended;  it  was 
traced  to  the  ligature,  and  was  found  to  be  completely  se- 
cured. 

Lymphatic  vessels  frc^m  the  right  side  of  the  posterior 
mediastinum  were  seen  extending  towards  the  ligature  that 
had  been  tied  on  that  side;  they  were  nearly  empty ;  and 
the  trunk  formed  by  the  junction  of  these  with  the  lym- 
phatic vessels  from  the  nglit  axilla,  and  from  the  right  side 
of  the  neck,  was  seen  distinctly  included  in  the  ligature. 

While  Mr.  Brodie  was  tracing  the  thoracic  duct,  Mr. 
William  Erande  was  making  an  infusion  of  the  spleen,  and 
showed  me  a  section  of  it,  in  which  the  cells  were  larn:er, 
and  more  distinct,  than  I  had  ever  seen  them  in  a  dno;. 
There  was  a  slight  tinge  of  rhubarb  in  the  infusion  from  the 
spleen.  A  similar  infusion  was  made  of  the  liver  ;  but  tlie 
quantity  of  blood  contained  in  it  being;  mnch  greater  than 
in  the  spleen,  the  appearance  was  not  sufficiently  distinct 
to  decide  whether  it  contained  rhubarl)  or  not.  These  ex- 
periments appear  complettlv  to  establish  the  fact,  that  the 
rhubarb  did  not  pass  through  the  thoracic  duct,  and  there- 
fore must  have  got  into  the  circulation  of  the  bUjod  by  some 
other  channel.  They  likewise  completely  overturn  th« 
opinion  I  had  adopted,  of  the  spleen  benig  the  n)edinm  by 
which  the  rhubarb  had  been  conveyed,  and  show  that  the 
spleen  ansv.ers  some  other  pui poses  in  the  animal  oeco- 
nomy. 

The  rhubarb  found  in  the  spleen  docs  not  arrive  there 
before  it  enters  the  circulation;  it  is  therefore  most  probably 
afterwards  deposited  in  the  cells  in  the  form  of  a  secretion. 
That  the  rhubarb  goes  into  the  circulation  is  proved  bv  mv 
former  experiments,  in -which  it  was  detected  in  the  splenic 
vein.  Tlie  prussiaie  of  potash  is  hardly  to  be  discovered  in 
the  blood  of  a  living  animal,  since  the  proportion  which 
strikes  a  blue  colour  on  the  addition  of  solulion  of  iron,  is 

greater 
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greater  than  the  circulating  fluids  can  be  expected  to  con- 
tain at  anv  one  time,  as  it  goes  oflf  by  the  secretions  nearly 
as  fast  as  it  is  received  into  the  blood-vessels.  In  a  mo- 
derately sized  ass,  more  than  two  drachms  musi  be  dissolved 
in  the  blood  before  its  presence  there  can  be  detected. 

1  hat  the  f^uid  contained  in  tlie  cells  oi'  the  splet  n  is  se- 
creted there,  is  rendered  highly  probable,  since  it  is  most 
abundant  while  the  digestive  organs  are  employed,  and 
scarcely  at  all  met  with  when  the  animal  has  been  some  nme 
without  food.  The  great  objection  to  this  opmion  is,  there 
being  no  excretory  duct  but  the  lymphatic  vessels  of  the 
spleen  ;  these,  however,  are  both  larger  and  more  numerous 
than  in  any  other  organ  ;  they  are  Vound  in  the  ass  to  form 
one  common  trunk,  which  opens  into  a  laroe  gland  on  the 
side  of  the^thoraeic  dnct,  just  above  the  reccptaculum  chyli ; 
and  when  the  quicksilver  is  made  to  pass  through  the 
branches  of  this  gland,  there  is  a  trunk  equally  large  on  the 
opposite  side,  which  makes  an  angle,  and  then  terminates 
in  the  thoracic  duct.  This  fact  I  ascertained  at  the  Vete- 
rinary College,  assisted  by  the  deputy  professor  Mr.  Sewell, 
and  Mr.  Clitt.  These  lymphatic  vessels  are  equally  as  large 
as  the  excretory  ducts  of  any  other  glands,  and  there- 
fore sufHcient  to  carry  ofTthe  secretion  formed  in  the  cells 
of  the  spleen;  and  where  a  secretion  is  to  be  carried  into 
the  thoracic  duct,  it  would  be  a  deviation  from  the  general 
plan  of  the  animal  oeeonomy,  were  any  but  lymphatic  ves- 
sels employed  for  that  purpose. 

It  is  a  strong  circumstance  in  favour  of  the  secretion  be- 
ing so  conveyed,  that,  in  the  last  experiment,  the  lacteals 
and  cells  of  the  spleen  were  unusually  turirid,  beini>"  placed 
vmder  similar  circumstances,  the  thoracic  duct  being  so  full 
as  not  to  receive  their  contents. 

The  purp  iscs  that  are  answered  by  such  a  secretion  from 
the  spleen  mto  the  thr;racic  duct  cannot  at  present  l)e  ascer- 
tained. 

VII f.  Descrlpi'ion  of  an  InstritmeJif  to  ascertain  the  Vdo- 
cilies  cf  JMacUinery.     Bij  Air.  Bryan  Donkin*. 

Sir,  JL  bfg  leave,  through  your  means,  to  lay  before  the 
Society  of  Arts,  &c.  an  instrument  of  my  invention,  for 
indicating  tlie  velocity  of  machines,  and  which  may  not 

*  From  Trnn'^nrtinit.':  nflhp  Sorirh/  ftr  the  Kvrmiras^pmenl  of/lrl^,  Mnmipic- 

Av>('.«,  ««</ Ct""|(  r/v^  for    isio. -i'lie  Socierv  voied  their  gold  medal   to 

Air.  B.  DoiikiH  tor  i.hi»  :nveiitioii. 

improperly 
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improperly  be  relied  a  tschometer.  You  will  at  the  same 
tinu  receive  a  drawiny;,  wiiii  an  account  ol' the  insiiunie:it, 
aju!  the  mode  olita  application. 

I  am,  sir,  most  rcspeotfuUv, 

Your  obcdieiu  lunnijle  ^ervrint. 

Fort  PlMce,  Permomlsev,  liKYAN    13oNKIN. 

April  11,  181  I.       ' 

To  C.  Tui/lor,  M.D.  Sec. 


Jxtfereiice  to,  ajid  Description  of,  Mr.  Donkln's  Tarhoviotrr, 

or  Instnnnent  Jor  indicating  the  f'ctociti/  of  Machinery ^ 

PI.  I. 

In  the  employment  oF  machinery  it  is  cvidcntlv  of  great 
importance  to  be  provided  with  an  easy  and  rtadv  meihod 
for  discovering  al  all  limes  whether  ihc  niotion  of  the  ma- 
chine is  quicker  or  slower  than  what  is  kri')wn  to  be  best 
adapted  tor  the  object  in  view.  This  advantage,  it  is  hoped, 
may  be  derived  frotn  the  tachometer;  for  it  is  an  instrument 
which  requires  onlv  to  be  adjusted  once  lor  all,  to  anv  par- 
ticular machine,  and  then  it  will  always  be  ready  without 
the  help  of  calculation  or  oF  a  tune-piece,  to  indicate  in- 
stantly upon  inspection  the  slightest  excess  or  defect  in  ih.e 
actual  vclovitv. 

A  iroiu  view  of  the  tachometer  is  represented  in  fig,  1, 
and  a  side  view  in  fig  .2,  of  j)late  I.  XYZ,  fig.  I,  is  the 
vertical  section  of  a  wooden  cup,  made  of  box,  which  is 
drawn  in  elevation  at  X,  fig.  2.  The  wliiter  parts  of  \\\c 
section,  in  lig.  1,  represent  what  is  solid,  and  the  dark  jiarts 
what  is  hollow.  'Ihis  cup  is  filled  with  mercurv  up  to  the 
level  LL,  fig.  I.  liito  the  mercury  is  immersfd  the  Nnver 
part  of  the  upright  glass  tube  AB,  which  is  fii'td  with  co- 
ionred  spir.ts  of  wine,  and  open  at  both  ends,  so  that  some 
of  the  mercury  in  the  cup  enters  at  the  lower  orifice,  and  when 
every  thing  is  at  rest,  supports  a  long  column  of  spirits,  a^ 
represented  in  the  figure.  The  bottom  of  the  cup  is  fa-i- 
tened  bv  a  screw  to  a  short  vertical  spind!e  D,  so  that  when 
the  spindle  is  whirled  round,  the  cup,  (wliose  fisrurc  is  a 
solid  of  revolution,)  revolves  at  the  same  time  round  its  axis, 
which  coincides  with  that  of  tlic  spindle. 

In  consequence  of  this  rotation,  the  mercurv  in  the  cup 
acquires  a  centriiugal  force,  by  which  its  parlick  s  are  thio\vr\ 
oulaards,  and  that  with  the  greater  intensity,  according  a-; 
they  are  more,  distant  from  the  axis,  and  accordinii;  as  the 
angular  velocity  is  greater.  Hence,  on  account  of  us  fiuiditv, 
li'.e  mercurv  rises  higher  and  hiiihcr  as  it  recedes  from  the 

ax!s 
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axis,  and  consequenlly  sinks  in  the  middle  of  the  cup ;  this 
elevation  at  the  sides  and  consequent  depression  in  the  mid- 
dle increasing  always  with  the  velocity  of  rotation.  Now 
the  mercury  in  the  tube,  though  it  does  not  revolve  with 
the  cup,  cannot  continue  higher  than  the  mercury  imme- 
diately Surrounding  it,  not  indeed  so  hifrh,  on  account  of 
the  superincumbent  column  of  spirits.  Thus  the  mercury 
in  the  tube  will  sink,  and  consequently  the  spirits  also;  but 
as  that  part  of  the  lube  which  is  within  the  cup  is  much 
wider  than  the  part  above  it,  the  depression  of  the  spirits 
will  be  much  greater  than  that  of  the  mercury,  being  in  the 
same  proportion  in  which  the  square  of  the  larger  diameter 
exceeds  the  square  of  the  smaller. 

Let  us  now  suppose,  that  by  means  of  a  cord  passing 
round  a  small  pulley  F,  and  the  wheel  G,  or  H,  or  in  any 
other  convenient  way;  the  spindle  D  is  connected  with  the 
machine  whose  velocity  is  to  be  ascertained.  In  forming 
this  connexion,  we  must  be  careful  to  arrange  matters  so, 
that  when  the  machine  is  moving  at  its  quickest  rate,  the 
angular  velocity  of  the  cup  shall  not  be  so  great  as  to  de- 
press the  spirits  below  C  into  the  wider  part  of  the  tube. 
We  are  also,  a?  in  the  figure,  to  have  a  scale  of  inches  and 
tenths  applied  to  AC,  the  upper  and  narrower  part  of  the 
tube,  the  numeration  being  carried  downwards  from  zero, 
which  is  to  he  placed  at  the  point  to  which  the  column  of 
spirits  rises  when  the  cup  is  at  rest. 

Then  the  insirument  will  be  adjusted,  if  we  mark  on  the 
scale  the  point  to  which  the  column  of  spirits  is  depressed, 
when  the  machine  is  moving  with  the  velocity  required. 
But,  as  in  many  cases,  and  particularly  in  steam-engines, 
there  is  a  continued  oscillation  of  velocity,  in  those  cases 
we  have  to  note  the  two  points  between  which  the  column 
oscillates  durinsT  the  most  advantacjeous  movement  of  the 
machine. 

Here  it  is  proper  to  observe,  that  the  height  of  the  co- 
Im-nn  of  spirits  will  vary  with  the  temperature,  when  other 
circumstances  are  the  same.  On  this  account  the  scale 
ought  to  be  moveable,  so  that  by  slipping  it  upwards  or 
downwards  the  zero  may  be  placed  at  the  point  to  which 
the  column  reaches  when  the  cup  is  at  rest;  and  thus  the 
instrument  may  be  adjusted  to  the  particular  temperature 
wnh  the  utmost  facility,  and  with  sufficient  precision. 
The  essential  parts  of  the  tachometer  have  now  been  men- 
tioned, as  well  as  the  niethod  of  adjustment;  but  certain 
circumstances  remain  to  be  slated. 

The  form  of  the  cup  is  adapted  to  render  a  smaller  quan- 
tity 
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tity  of  mercury  sufficient,  than  what  must  have  been  em- 
ployed either  with  a  cyhndrical  or  hemispherical  vessel. 
In  every  case  two  precautions  are  necessary  to  be  observed: 
— First,  That  when  the  cup  is  revolving  with  its  greatest  ve- 
locity, the  mercury  in  the  midiHe  shall  not  sink  so  low  as 
to  allow  any  of  the  spirits  in  the  tube  to  escape  from  the 
lower  orifice,  and  that  the  niercury,  when  most  distant  from 
the  axis,  shall  not  be  thrown  out  of  the  cup.  Secondly, 
That  when  the  cup  is  at  rest,  the  mercury  shall  rise  so  high 
above  the  lower  end  of  the  tube,  that  it  may  support  a  co- 
lumn of  spirits  of  the  proper  length. 

Now  in  order  that  the  quantity  of  mercury,  consistent 
with  these  conditions,  may  be  reduced  to  its  mininnnn,  it 
is  necessary — first,  that  if  MM,  fig.  I,  is  the  level  of  the 
mercury  at  the  axis  when  the  cup  is  revolving  with  the 
greatest  velocity,  the  upper  part  MMXY  of  the  cup  should 
be  of  such  a  form  as  to  have  the  sides  covered  only  with  a 
thin  film  of  the  fluid  ;  and  secondly,  that  for  the  purpose  of 
raising  the  small  quantity  of  mercury  to  the  level  LL,  which 
may  support  a  proper  height  of  spirits  when  the  cup  is  at 
rest;  the  cavity  of  the  cup  should  be  in  a  great  measure 
occupied  by  the  block  KK,  having  a  cylindrical  perforation 
in  the  middle  of  it  for  the  immersion  of  the  tube,  and  leav- 
ing sufficient  room  within  and  around  it  for  the  mercury  to 
move  freely  both  along  the  sides  of  the  tube  and  of  thc 
vesscl. 

The  block  KK  is  preserved  in  its  proper  position  in  the  cup 
or  vessel  XYZ,  by  means  of  three  narrow  projecting  slips 
or  ribs  placed  at  equal  distances  round  it,  and  is  kepi  from 
rising  or  floating  upon  the  mercury  by  two  or  three  small 
iron  or  steel  pins  inserted  into  the  underside  of  the  cover, 
near  the  aperture  through  which  the  tube  passes. 

It  would  be  extremely  difficult,  however,  nor  is  it  by  any 
means  important,  to  give  to  the  cup  the  exact  form  which 
would  reduce  the  quantity  of  mercury  to  its  minimum  ;  but 
we  shall  have  a  sufficient  approximation,  whieh  may  be 
executed  with  great  precision,  if  the  part  of  the  cup  above 
MM  is  made  a  parabolic  conoid,  the  vertex  of  the  generat- 
ing parabola  being  at  that  point  of  the  axis  to  which  the 
mercury  sinks  at  its  lowest  depression,  and  the  dimensions 
of  the  parabola  being  determined  in  the  followinn-  manner: 
Let  YG,  fig.  3,  represent  the  axis  of  the  cup,  and  V  the 
point,  to  which  the  mercury  sinks  at  its  lowest  depression  ; 
at  any  point  G  above  V,  draw  GH  perpendicular  to  VG; 
let  n  be  the  number  of  revolutions  which  the  cup  is  to  per- 
form 
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form  in  l"  ni  its  qnicLt'it  motion  ;  let  v  he  the  iivmibcr  of 
inehts  winch  a  hoJy  would  d'  ^cnbe  unifnimly  in  \" ,  with 
the  velocity  acquired  in  lalling  fioni  rest,  through  a  height 

=  to  GV,  and  make  Gil  =  — — .    Then,  :hc  paiahola  to 

1)0  determined  is  that  whidi  has  v  for  Uf  "ertex,  VG  for  its 
axis,  ard  GIJ  tor  its  ordina'e  ui  G.  The  cup  h.is  a  iid  to 
|;revenl  the  mercury  from  being  thrown  out  of  it,  an  event 
Avhich  would  take  place  with  a  very  inoderate  velocity  of 
rotation,  unless  tiie  sulci  v\ere  raised  to  an  inconvenient 
height;  but  the  lid,  bv  obslrucfing  the  elevation  at  tlie  sides 
ol  the  cup.  will  diminish  the  depression  in  the  niidfile,  and 
consequciitlv  the  depress- ion  of  spirits  in  the  liibe:  en  this 
account  a  caviiv  is  lormed  in  the  block  imnrediately  above 
the  level  LL,  where  tlie  mercury  stands  when  the  ciip  is  at 
rest  J  and  thus  a  receptacle  is  given  to  the  fluid  which  wc>uld 
otherwise  disturb  the  centrifugal  force,  and  impau  the  sen- 
slbi  ity  t)f  the  instrument. 

It  uill  be  observed,  that  the  lower  orifice  of  the  tube  is 
turned  upwards,  \^y  this  means,  after  the  tube  has  been 
tilled  with  spirits  by  suction,  and  its  upper  orifice  stopped 
with  the  finger,  it  mav  easily  be  conveyed  to  llie  cup  and 
iiimiersed  in  the  quicksilver  without  any  dangtr  of  the 
spirits  escaping,  a  circumstance  which  otherwise  it  would 
be  extremely  difficult  to  prevent,  since  no  part  of  the  tube 
can  be  made  capillary,  consistently  with  that  free  passage  to 
t-be  fluids  which  is  essential]}'  necessary  to  the  operation  of 
the  instrument. 

We  have  next  to  attend  to  the  method  of  putting  the 
taehomtter  in  motion  whenever  we  wish  to  examine  the 
velocity  of  the  machine.  The  pulley  F,  which  is  continually 
whirling  dminai:  the  motion  of  the  machine,  has  no  con- 
nexion whatever  with  the  cup,  so  long  as  the  lever  Ql\  i.> 
left  to  itself.  Eui  w  hen  this  lever  is  raised,  the  hollow  cone 
T,  which  is  attached  to  the  pulley  and  whnls  along  with  it, 
is  also  raised,  and  embracing  a  solid  cone  on  tlie  spindle  of 
the  cup,  communicates  the  rotation  i)y  friction.  When 
our  observation  is  made,  wc  have  unly  t(»  allow  the  lever  to 
drop  by  its  own  weight,  and  the  two  cones  will  be  disen- 
gaged, o.'A<\  the  cup  remain  at  rest. 

The  lever  Oil  is  connected  by  a  vertical  rod  to  another 
lever  S,  Laving,  at  the  txtrfciiiity  S,  a  valve,  v-hicb,  wbtn 
the  lever  OK  is  raised,- and  the  tachometer  is  in  motion,  is 
lifted  up  bum  llie  top  of  the  tube,  so  as  to  admit  the  exter- 
na!  a;r  upon  t:;e  dejvieSoioi';  of  the   spirits;  on  the  other 

hand. 
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hand,  when  the  lover  OR  falls,  and  the  cup  is  at  rtst,  the 
valve  at  S  closes  the  lube  and  prevLiits  the  bpirits  from  be- 
ing wasted  by  evaporation. 

It  is  lastly  to  be  remarked,  that  both  ihc  sensibility  and 
the  ran  tie  of  the  instrnmeni  may  lie  infinitely  increased  ; 
for,  on  the  one  hand,  by  enlarging  the  proportion  between 
the  diameters  of  the  wide  and  narrtnv  parts  of  the  tube,  we 
enlarge  in  a  much  higlier  proportion  the  extent  of  scale 
corretpondintj;  to  any  given  variation  of  velocitv;  and  on  the 
other  hand,  by  deepening  the  cup  so  as  to  admit  when  it 
is  at  rest  a  greater  hi  ight  of  mercury  above  the  lower  end 
of  the  lube,  we  lengthen  the  cokunn  of  spirits  which  the 
mercury  can  support,  and  consequently  enlarge  the  velocity, 
which,  with  any  given  sensibility  of  the  instrument,  is  re- 
quisite to  depress  the  spirits  to  the  bottom  of  the  scale. 
Hence  the  tachometer  is  capable  of  being  employed  in  very 
delicate  philosophical  experiments,  more  especially  as  a  scale 
might  be  applied  to  it,  indicating  equal  increments  of  velo- 
city. But  in  the  present  account  it  is  merely  intended  to 
state  how  it  may  be  adapted  to  detect  in  machinery  every 
deviation  from  ibe  most  advantaireous  movement. 


IX.  Description  of  the  Drauings  of  Mr.  Loeschman's 
Patent  Harmonic  Piano-Forte. 

[Continued  from  last  volume,  p.  327.] 

JNoTE, — This  description,  in  the  specification  which  is  en- 
rolled in  the  Six  Clerks'  Office,  is  written  upon  the  drawings 
annexed  to  the  specification  of  Mr.  L.'s  patent.  As  it 
would  exceed  the  limits  of  three,  or  indeed  four  of  our 
plates,  to  have  given  the  fiiiures  of  sufficient  size  to  have 
ensiravcd  the  ninies  of  each  part  upon  the  drawings,  we  are 
compelled  \u  omit  these  nan)es  in  the  plate  ;  but  to  render 
ihe  whole  equally  explanatory,  we  have  put  the  references  in 
this  form.  The  reader  must  be  aware  that  on  this  account 
it  is  not  to  be  considered  as  an  official  copy,  though  it  cop.- 
lains  the  substance  of  the  specificati':)n,  indeed  the  same 
words,  but  in  a  ditl'erent  form. 

In  the  profile  or  longitudinal  section  of  this  instrument, 
(Plate  IX,  fig.  1,  vol.  xxxvii.)  the  following  parts  arc  the 
same  as  the  insirunients  now  in  use:  A  the  finger-keys, 
B  the  raised  black  keys  for  flats  or  sharps,  C  cenire-picce 
of  the  keys,  and  D  centre-pins;  f^  the  key  frame,  V  \hc 
bottom  of  ihe  instrument,  G  the  name-board,  H  liic  rcst- 
pin  block,  and  A  the  pins  for  the  strings;  i  the  leaver  at- 
tached 
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tached  to  the  keys  for  throwing  up  the  hammers,  k  the 
sockets  foriiuiding  the  lever?,  /  is  the  receiver  for  the  ham- 
mers attached  to  the  keys,  7n  the  dampers,  and  7171  its  sock- 
ets fixed  to  the  block  0  which  supports  the  soundmg- 
board  p ;  (j  is  the  bridge  for  the  strings.  The  upper  move- 
ments,, marked  1,2,3,  are  fastened  with  screws  and  small 
brass  plates  upon  the  standard  block  4.  These  by  the  three 
left- foot  pedals  bring  on  the  flats  from  the  bass  to  the  treble. 

The  three  under  movements,  marked  a,  b,  c,  are  fasten.ed 
with  screws,  as  the  upper  movements.  The  first  of  these 
three  movements  (a)  is  let  into  a  groove  in  the  standard 
block  4,  imder  the  upper  movements. 

The  second  movement  {b)   is  under  the  standard  block. 

The  third  movement  (c)  is  fastened  on  the  bevel  of  the 
standard  block.  These  bring  on  the  sharps,  by  the  three 
right-foot  pedals,  from  the  treble  to  the  bass.  These  move- 
ments or  pedals  may  be  reversed,  the  same  purpose  will  be 
answered. 

The  regulating  screw  5,  in  the  regulating  board  6,  is  for 
reculating  the  hammers  8.  9  is  a  small  double  square 
of  iron,  one  end  of  it  is  screwed  to  the  standard  block  4, 
the  other  end  is  screwed  to  the  regulating  board  6,  to  keep- 
it  steady:  each  hammer  has  a  separate  centre-pin  fastened 
in  a  piece  of  brass  marked  10.  Two  of  these  pieces  of  brass 
with  the  hammers  are  screwed  to  each  of  the  six  movements 
(] ,  2,  3  and  o,  b.  c)  within  the  octave. 

The  keys  are  independent  of  the  hammers,  and  the  action. 
In  the  two  profiles  (fig.  2),  which  are  taken  on  a  plane 
parallel  to  fig.  1^  but  at  the  opposite  ends  of  the  movement; 
sss  are  the  springs  acting  on  the  ends  of  the  respective 
movements  1,  2,3  and  a^b,  c,  the  springs  are  fastened  to  the 
action  stool  4;  pp  are  the  pedal  irons  for  the  same:  these 
are  fastened  under  the  bottom  of  the  instrument,  and  go 
throuo'h  the  bottom  of  the  right  and  left  side  of  the  action- 
stool,  as  is  described  in  the  profiles;  when  therefore  a  right- 
or  left-foot  pedal  presses  the  movement,  a  spring  at  the  other 
end,  beloncring  to  the  movement,  will,  (when  the  pedal  is 
left  off.)  brinrr  the  movement  in  an  instant  to  its  former 
place. 

Fisr.  3  is  a  plan  looking  down  upoii  the  movements, 
when'thcre  are  C  of  them  or  6  pedals,  I,  2,  3  are  the  move- 
nients,  the  same  as  in  the  former  figures,  8  the  hammers, 
and  10  the  pieces  of  brass  supporting  them,  and  affixed  with 
the  movements,  the  letters  in  the  row  14  (which  are  sup- 
posed to  be  marked  on  the  hammers)  are  the  12  standing  or 
lixcd  notc«  as  in  ourcomnion  c^vinpass  withm  the  octave,  viz. 

three 
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ihrec  sharps,  two  flats,  and  seven  naturals;  the  letters  in  the 
upper  row  15  are  the  1'2  adclitional  notes  which  I  have  in- 
troduccci,  the  six  sh;.rps  are  obtained  by  the  three  right-foot 
pedals,  the  six  upper  iiais  are  obtained  by  the  tiirte  left  foot 
jiedals.  We  have,  llicreforc,  twenty-lour  notes  in  the  octave 
with  our  coaunon  scale. 

Each  of  the  three  right-foot  pedals  for  the  sharps  bring 
on  in  audition,  two  sharps  in  the  octave  from  the  treble  to 
the  bass,  as  follows  : 

The  first  risjht-foot  pedal  brings  on  by  [D*     A*  -n 

the  piece  of  brass  marked  in  fig.  3  'lO'-^^  10'^^  I  When 

The  second do  . . .  .do lE*      B«    !  ,  , 

BytheWass li^iOl^  &t 

The  third do  . . .  .do IF*«  C**     end. 

By  the  brass '  10^''  lO'^^J 

In  like  inanner,  each  of  the  three  left-foot  pedals  for  the 
ilats,  brings  on  in  addition  two  flats,  in  the  octave,  from 
the  bass  to  the  treble. 

The  first  left-foot  pedal |  Ab  Db     \Y^^^^^ 

The  second    J  Gb  Cb   <^  tov.ards 

The  third I  Fb   Ebb  j  /)'''  ^''^" 

'  Lble  end. 

In  fig.  4,  the  range  of  letters  marked  >4,  are  the  12 
standing  or  fixed  notes  as  in  our  common  compass  within 
the  octave,  viz.  three  sharps,  two  fiats,  and  seven  naturals  j 
of  the  eight  upper  additional  notes,  the  four  sharps  arc  ob- 
tained by  two  right-foot  pedals,  and  the  four  flats  are  ob- 
tained by  two  left-foot  pedals :  we  have,  therefore,  only 
twenty  notes  in  the  octave  with  our  common  scale,  and 
they  are  obtained  in  the  same  manner  as  before  described 
of  fig.  3,  with  6  pedals.  But,  4  of  the  standing  or  fixed 
notes,  viz.  G,  A,D,E,  remaining  unmoveable,  being  fast- 
ened to  the  standard  block  4,  as  is  shown  also  in  fig.  1, 
whereby  we  cannot  obtain  Fj-^,  C^-v,  Fb,  Bbb.  We  may 
reverse  the  movements  or  the  pedals  to  bring  on  the  flats 
from  the  treble  to  the  bass,  and  the  sharps  from  the  bass 
to  the  treble,  by  whuh  contrivance  we  gain  the  same  end. 

In  fig.  3,  with  G  pedals  marked  1,  2,  and  3  movements : 
and  in  fig.  4,  with  4  pedals  marked  1,2  movements,  will 
be  easily  and  clearly  shown  how  2  notes  in  each  octave 
are  fastened  to  each  movement,  and  how  the  movements 
slide  in  brass  plates  under  screw  heads  when  used  by  the 
pedals. 
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Description  of  the  Drawings  q/"LoESCHMAN'i-  Patent  Har- 
monic  Organ. 

Fig.  5,  of  Plate  IX,  is  a  profile  of  the  keys  and  move- 
ments, shou'ini>:  the  new  iniprovcnients;  but  the  parts  com- 
mon to  all  oiLians  beinj):  first  pointed  out  will  render  what 
follow?  more  explicit :  these  are,  A  the  finger  keys,  B  the 
kev  frame,  8  8  the  stickers,  which  arc  dcnible  the  number 
of  those  in  the  organs  now  in  use,  and  D  their  sockets,  E  the 
back- falls  for  opening  the  valves  of  their  respective  pipes. 

The  front  movements  1,  2,  3  above  each  other  are  about 
three-fourths  of  an  inch  above  the  keys,  and  they  are  fast- 
ened upon  the  standard  block  4,  in  the  same  manner  as 
described  in  the  piano ;  but  the  sloped  end  of  the  three 
movements  marked  5,  rest  behind  upon  the  keys  behind, 
."ind  they  are  hinged  to  the  front  part  of  the  three  move- 
ments. The  block  (7,  underneath  the  stickers  8,  works  in 
the  centre- pin  7;  it  is  fastened  beneath  the  under  socket  D, 
and  it  res-s  upon  the  upper  end  of  the  movement  5,  the 
lower  end  of  the  sticker  8  rests  upon  the  centre  block  6.  The 
backfalls  are  fastened  to  the  upper  end  of  the  sticker  8; 
therefore  when  a  key  is  pressed  down  in  front,  the  keys  be- 
hind lift  up  the  part  of  the  movement  5,  with  the  centre- 
block  6:  and  the  sticker  8,  with  the  backfall,  which  opens 
the  pallet  to  give  the  desired  note ;  but  when  more  sharps 
are  wanted,  bv  pressinc  the  right-foot  pedal,  the  front  move- 
ment with  the  hinged  part  of  the  movement  5,  will  shift 
itself  to  the  back  end  of  the  centre-block  6,  which  will 
give  the  note  that  is  wanted  in  the  same  manner  as  before, 
only  that  the  front  note  is  now  silent. 

The  manner  of  this  is  shown  in  the  plan,  fig.  6,  where 
1  is  the  movement,  and  k  a  bar  to  which  the  movements  ^ 
are  hinged;  when  1  is  moved  endways  by  a  pedal  under 
its  screw-heads,  it  throws  k  away  from  it,  under  its  screw- 
heads  /  bv  means  of  the  brass  rods  m  m.  This  motion 
shifts  the  movement  5,  fig.  3,  from  beneath,  one  end  of  the 
centre-block  6,  to  the  other. 

The  back  movcnients  act  to-vards  the  front  in  the  very  same 
manner  as  the  front  m'ovements  which  have  been  described. 

Instead  of  llie  centre-block,  No.  fi,  it  may  be  made  with 
springs  placed  in  ditierent  ways,  on  a  strong  under-block, 
as  is  shown  in  elevation  at  X,  fig.  7,  and  in  the  p'.'^n,  fig.  8. 
The  six  movements-may  be  placed  together  in  froni-  above 
the  keys,  or  behind  the  keys,  the  flats  and  sharps  may  also 
be  produced  in  the  same  manner  as  in  the  pianos^  the  effects 
will  be  the  same. 

The 
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The  springs  and  pedals  to  the  organ  act  in  the  same  man- 
ner as  in  the  pianos.  The  pedals  for  the  organ  as  well  as 
tor  the  piano  maybe  fastened,  if  ihosc  t\otcs  niade  by  pedals 
are  wanted  to  be  used  for  a  length  of  time  in  playing,  in 
the  same  manner  a^  on  harps.  The  meehanisni  in  the  or- 
gan and  piano,  for  the  .^lats  as  well  as  for  the  sl^arps,  is  so 
construcled  that  the  pedal  3  must  likcui&e  brin;^  on  the 
notes  belonging  to  pedal  No.  2  and  1^  and  the' t  odal  2 
must  also  bring  on  the  notes  belonging  to  pedal  1.  Ihis 
cffeet  may  also  be  obi  lined  by  the  tread  of  the  pedals. 

Note. — In  the  .>pccilication,  another  large  drawing  of  the 
harmonic  organ  is  given.  It  describes  aseeon<l  method  of  per- 
forming the  same  '.iiovument,  a^  above  described  :  the  chief 
difference  is,  that  the  stickers  8  6  are  ail  arransed  side  by 
side  in  one  row,  instead  of  two;  but  as  this  method  crowds 
ihe  organ  up  very  much,  it  has  never  been  put  in  practice 
by  the  patentee  :  on  this  account,  and  that  it  would  exceed 
the  limits  of  our  plate,  we  have  omitted  lhi»  second  drawing; 
it  contains  nothing  material  which  is  not  shown  by  the 
figures  we  have  given. 

X.  On  Rail  Roads.      Bij  a  Correspondent. 
To  Mr,  Tilloch. 

Sir,  As   the  proposed  railway  from  Sanquhar  to  Dum- 
fries has  been  of  late  the  subject  of  some  conversation,  it 
is  hoped  the  following  short  account  of  that  useful  inven- 
tion will  not  be  unacceptable  to  some  of  your  readers. 
I  am,  sir, 

Your  mo2t  obedient  servant, 

Dumfries,  July '2,1811.  X.  Y.  Z. 

Rail-ways  are  roads  of  very  easy  inclination,  having  cast- 
iron  rails,  on  which  waggons,  with  wheels  adapted  to  those 
rails,  move. 

These  rails  are  usually  about  three  feet  long,  and  arc  rested 
ai  each  end  on  stone,  wood,  or  cast-iron. 

The  origin  of  this  invention  may  be  traced  back  to  the 
year  1680.  About  that  period,  coal  came  to  be  substituted 
for  wood  as  fuel  in  London  and  other  places.  The  conse- 
quent consumption  of  Newcastle  coal  became  so  consider- 
able, that  the  difficulty  and  expense  of  maintaininor  a  great 
number  of  hor'^es  employed  to  convey  the  coals  from  the 
pits  to  the  vessels,  and  the  cost  of  maintaining  the  roads, 
gave  rise  to  the  introduction  of  wagg'.n- roads,  or  wooden 
rail-ways.     On  these  rail-ways,  a  horse  could  diaw  a  wag- 

D  2  gon 
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gon  of  a  laPi^c  size,  owing  to  tlie  regular  and  easy  descent 
with  which  the  rails  were  laid.  It  was  not  umi!  iln.'  \ear 
1738  that  this  improvement  was  introduced  at  ihe  Whitc- 
liaven  collieries.  Afterwards,  attempts  were  iDr.de  in  dif- 
i'erent  parts  to  introduce  cast-iron  instead  of  wooden  rail- 
ways, but,  owing  to  the  great  weight  of  the  waggons  then 
in  use,  these  attempts  did  not  succeed. 

Ahoui  the  year  IJGS,  a  remedy  was  contrived  for  the 
prmcipal  objection  tocast-iron  rail-ways;  namelv,  the  making 
use  of  several  small  waggons  linked  together,  instead  of  one 
large  one;  thus  dufusing  the  weight  over  a  greater  surface 
of  the  road,  and  consequently  throwing  less  stress  on  any 
one  part  of  it.  Soon  after  the  year  1  7^7,  they  began  to  be 
constructed  r.s  branches  to  canals  :  since  that  period  they 
have  rapidly  increased,  and  their  great  utility  is  now  un- 
questionably established. 

As  on  canals,  locks  are  required  in  order  to  raise  the  ves- 
sels from  a  lower  to  a  higher  level,  and  t'icc  versa;  so,  on 
rail-ways,  what  are  called  inclined  planes  are  often  necessary 
to  attain  the  difference  of  level. 

These  inclined  planes  are  generally,  compared  with  the 
rest  of  the  rail-way,  very  steep.  A  perpetual  chain  raises 
and  lowers  the  waggons.  It  is  so  contrived,  that  the  wag- 
gons disengao'c  themselves  the  moment  they  arrive  at  the 
upper  or  lower  extremity  of  the  inclined  plane.  In  some 
cases,  tliC  laden  waggons  descending  serve  as  a  power  to 
bring  up  the  emptv  ones  ;  but  where  there  is  an  ascending 
as  well  as  a  descending  traflic  on  the  rail-way,  steam-en- 
o-ines,  water-wheels,  or  other  niachines  to  answer  the  same 
purpose,  are  used.  At  Chapel  le  Frith,  there  is  an  inclined 
plane  about  350  yards  long,  so  that  the  chain  extended  is, 
of  course,  more  than  double  that  length. 

Most  rail-ways  of  considerable  extent  require  the  use  of 
tbis  species  of  machinery  for  attaining  the  difference  of 
level  requisite,  more  particularly  in  cases  where  minerals 
form  any  considerable  part  of  the  traflic.  On  the  proposed 
rail-way  between  Glasgow  and  Berwick,  several  inclined 
planes  will  be  required;  the  summit  of  that  rail-way  being 
753  feet  above  the  level  of  the  end  of  Berwick  quay. 

The  waggons  are  constructed  on  various  plans,  and  are 
probably,  in  most  cases,  far  from  the  degree  of  improve- 
nient  of  Vv-hich  they  are  susceptible.  But,  with  all  their 
disadvantages,  the  following  facts  will  evince  the  great  sav- 
ino;  of  animal  force  to  which  rail-ways  gave  rise. 

1.  With  1-^  inch  per  yard  declivity,  one  horse  takes 
downward  three  uaggons,  each  containing  two  tons. 

2.  In 


On  Rail  Roads.  :.3 

2.  In  another  place,  w'uli  a  riiie  of  1  f<v '"<'I>  P^^r  yoirii, 
©ne  horse  takes  two  ton?  upwards. 

3.  With  8  feet  rise  in  66  yards,  nearly  l-  inch  per  yard, 
one  horse  takes  two  tons  upwards. 

4.  On  the  Penrhyn  rail-way,  (same  slope  as  the  above,) 
two  horses  draw  downwards  4  wag|i;ons,  each  containing 
one  ton  of  slate*. 

5.  With  a  slope  of  5t  feet  per  mile,  one  horse  takes  12 
to  15  tons  downwards,  and  1  tons  u{)wards,  and  all  the 
rmpty  waggons  f. 

6.  At  Avr..  one  horse  draws  on  a  level  5  waggons,  each 
containing  a  ton  of  coal. 

7.  On  the  Surry  rail-way,  one  horse,  on  a  declivity  of 
■one  inch  in  ten  feet,  is  said  to  draw  30  (juartcrs  of  wheat  t* 

Other  actual  cases  might  he  given,  but  tht'sc  will  sufticc 
to  show  the  great  saving  of  animal  force. 

From  these  cases,  and  the  known  laws  of  mechanics, 
we  may  perhaps  safely  infer,  that  wiiere  the  apparatus  is 
tolerably  well  constructed,  and  the  slope  10  feet  per  mile, 
one  horse  may  draw  3  tons  upwards,  and  7  tons  downwards. 
Now,  if  I  am  rightly  informed,  horses  at  present  draw  from 
Sanquhar  to  Dumfries  only  about  9^  cwt.  of  coal  at  an 
average  each.  But  say  half  a  ton;  then,  on  the  slope  stated 
nhovii,  otie  horse  would,  taking  weight  upward,  do  the  work 
of  tt'/i  on  the  turnpike  road,  and  downward,  o'i Join  teen. 
Hence,  in  this  point  of  view,  it  may  be  said  that  a  rail- 
way would  brnig  the  coal-mines  ten  times,  at  least,  nearer 
to  Dumfries  than  they  are  at  present. 

The  principal  rail-wavs  in  fc^r.ghmd  and  Wales,  a  short 
time  ago,  were — the  C':irdijf\x\d  Merthi/r,  26^  niiles  long  j 
runs  very  nearly  by  the  side  of  the  Glauioiganshire  canal. 

The  Cacrmurthenshire. — In  the  deep  cuttmgs  for  this  rail- 
way, several  unknown  veins  of  coal  were  discovered,  and 
some  cf  lead  ore. 

The  S(rhoii-r]j,  28  miles,  in  the  pounties  of  Monmouth 
and  Brecknock. The  Suny,  QQ  miles. 

The  Siuansey  andOj/stermoulh,  7-^  miles ;  and  many  others, 
as  branches  to  caitals.  Since  these  were  executed,  many 
have  been  added,  and  they  are  daily  increasing  in  nuniber. 

Jn  Scotland  thev  have  been  long  used  about  some  of  the 
coal-works,  and  are  now  fast  increasirto;.  A  |)ublic  rail- 
way is  now  nearly  completed  between  Kilmarnock  and  the 
Troon  harbour. 

*  .'^oe  Plvmlcy's  Agricultural  Report  of  Shropshire. 
+  Rcpcitorv  of  Arts,  &c.  vol.iii.  'Jd  series. 
4  MalcoliTi's  Agricultural  Report  of  Surry, 
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XI.  Olservalions  on  the  Expansion  and  Contraction  tj" 
IVattr.     By  William  Crane,  F.R.M.S.  Edin. 

x!iVEP,Y  deviation  from  the  general  cfiTccts  of  caloric  forms 
an  impbrtani  subject  for  invesiigation,  and  claims  the  at- 
tention both  of  ihe  student  and  the  philosopher.  Amongst 
these  curious  and  interesting  facts,  tlial  w  .iter  at  the  tempera- 
ture of  40"  )  as  its  miixumuTi  densiiv,  and  on  bemg  reduced 
to  a  lower  degree  begins  to  expand  until  it  is  converted 
into  ice,  has  given  rise  to  many  hypotheses  and  ll.eories 
rcspcctin?  iis  cause.  Some  have  supposed  this  to  be  owing 
to  the  coniraction  of  the  vessel  in  which  the  water  is  con- 
tained. Oiie  of  the  most  strenuous  supporters  of  this 
opinion  is  M*.  Daiion,  who  says,  "  it  is  only  apparent;'* 
although  the  experiments  both  of  Dr.  Hope  and  Count 
Rumford  were  made  v.ith  the  greatest  care  and  precision, 
as  were  also  those  of  Lefevre  Giiuau.  The  result  of  Mr.  , 
Dalton's  experiments,  when  a  glass  vessel  is  emploved,  is 
certainly  very  much  in  favour  of  whai  he  maintains,  as,  ac- 
cording to  the  tables  in  Dr.  Thome  on's  Chemistry,  the  con- 
traction of  the  glass  and  the  expansion  of  the  water  coin- 
cide ;  yet  this  is  not  the  result  of  the  experiments  made 
upon  water  contained  in  different  vessels,  as  in  brown 
earthen  ware,  queen's  ware,  iron,  copper,  &c.  The  comci- 
dence,  therefore,  as  the  doctor  observes,  is  only  apparent; 
for  the  other  bodies  deviate  as  their  expansion  increases. 
Mr.  Leslie,  in  his  Inquiries  upon  the  Nature,  Sec.  of  Heat, 
seems  to  be  nearly  of  the  same  opinion.  Others  have  adopted 
the  idea  of  its  arising  from  a  peculiar  arrangement  of  its 
particles  which  observe  a  certain  polarity,  as  is  shown  by 
the  position  of  its  crystals;  and  this  was  the  opinion  of  the 
illustrious  Dr.  Black. 

As  water  is  a  body  the  particles  of  which  possess  great 
mobility  among  themselves,  and  the  shape  of  a  body  that 
moves  with  the  greatest  ease  being  a  sphere  ;  let  us  consi- 
der that  this  is  the  form  of  a  particle  of  water  when  at  the 
40°  and  above,  or,  according  to  Mr.  Daltcn*,  at  the  36°, 
which  he  estimates  to  be  its  maximum  density.  In  the 
following  part  of  this  paper  I  prefer  the  40*,  as  between  that 
and  39'  is  the  point  agreed  to  by  the  majcnity  of  writers, 
and  which  agrees  with  the  experiments  I  have  made.  The 
difficulty  of  proving  this  to  be  the  sh.ipe  of  an  atom  f>f  wa- 
ter is  perhaps  in  some  measure  removed  by  considering 
the  figure  which  a  globule   of  water  assumes  when  thrown 

*  Dr.  Henry's  Elements  of  Chemistry. 

upon 
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U|)on  a  hot  iron.  IJaiiy*  observes  iliat  this  was  the  opi- 
nion ofDescartcSjVvho  thus  eiuleavoured  to  account  tor  the 
formation  of  the  six  radii  which  arc  observed  to  iorin  a 
floccnle  oF  snow.  But  Descartes  says,  when  treating  on 
the  shape  of  the  particles  of  water, '' Deiiidet  suppono 
exignas  iilas  partes,  quil)us  aqua  componitur,  longas,  laeves 
ct  lubricas  esse  ar.guillaruuj  parvuhiruni  instar,  &c.:"  and 
tluu  they  only  assumed  the  shape  of  a  sphere  when  con- 
verted into  vapour,  from  tiic  rai)id  motion  into  which  they 
are  thrown,  in  these  words;  ''  Sed :|:  cnnira  quum  vaporis 
formam  habcnt,  agitatio  illarum  adto  est  concitata,  ut  ce- 
lerrimo  rotcntur  in  onmes  partes,  ct  eadem  opera  in  longi- 
tudinem  suam  porrigantur;  unde  fit  ui  singuUe  illarum  re- 
liquas  suis  similes,  irr^iptionem  in  parvas  sphoerulas,  quas 
describunt,  molicntes,  arcere  atque  abigcre  possint,  8cc." 
Hence  he  had  recourse  to  this  reasoning  to  account  for  the 
formation  of  the  radu  already  mentioned,  as  his  theory  re- 
spectino;  the  particles  of  water  could  not  be  adapted  to  this 
phoenomenon. — But  to  return  to  our  subject. 

Then,  at  the  degree  above  mentioned,  I  would  say  that  the 
particles  of  waier  are  in  contact  onlv  at  certain  j)oints  ;  but 
from  the  caloric,  granting  it  to  be  a  fluid,  filling  up  the  in- 
terstices, their  mutual  affinity  is  prevented  from  acting  so 
forcibly  as  to  change  their  figure.  In  illustration  of  this, 
we  mav  take  a  pile  of  balls,  as  a  rough  comparison,  each 
ball  having  for  those  around  it  a  strong  affinity,  and  which 
are  prevenied  from  acting  upon  each  other,  or  running  into 
a  sohd  mass,  by  sand  or  some  substance  being  poured  into 
the  various  crevices,  which  nevertheless  does  not  prevent 
their  touching  in  certain  points.  But  as  by  the  reduction 
of  temperature  part  of  the  caloric  is  withdrawn,  which 
being  interspersed  throughout  the  water,  as  just  explained, 
prevented  these  particles  from  affiecting  each  other,  the 
affinity  they  exert  among  themselves  now  begins  to  take 
place,  and  tiicir  shaj)e  becon^es  altered  from  that  of  a  sphere 
to  some,  other  figure,  flence,  as  a  sphere  contains  the. 
greatest  quantity  of  matter  under  the  least  given  super- 
ficies, the  suj)erficial  contents  of  these  atoms  will  be  in- 
creased in  proportion  as  they  deviate  from  that  form. 

Although  they  are  thus  enabled  to  act  upon  each  other, 
still  they  attract  around  them  a  quantity  of  caloric,  by 
means  of  which  they  are  kept  so  far  separate  as  to  remain 

*  H  liiy's  Natural  Philosophy  ;  trans,  by  Dr.  O.  Gregory. 

■f-  J<e'ia(i  des  CarUi  Specimina  PhiLosojihiee:  Anisielodami,  auno  ciD  ioc  Ixxii. 

I  ibid. 
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in  a  fluid  state,  'ut  owing  to  the  reciprocal  affinity  of 
these  moleculse  this  aiiraciion  is  very  feehlc,  and  on  sud- 
denlv  shaking  the  wau-r  they  rush  togLiher.  forming  a 
crystaihne  mass,  setting  free  the  .alone  they  held  arotmd 
them,  causing  by  that  libt  ration  a  rise  in  'he  ihermo- 
nieter.  In  the  same  manner  we  can  hrino-  so  near  as  to 
touch,  globules  of  merciuy,  which  have  been  previously 
moistened  with  water,  wnhuut  their  ninnino-  into  one  ho- 
mogeneous mass;  but  giving  the  vessel  in  which  they  are 
placed  a  sudden  shake,  thcv  become  united,  partinti^  with 
the  water  each  had  attracted  around  it.  This  experiment 
is  easily  shown  by  throwing  quicksilver  upon  any  flat  sur- 
face that  has  had  some  water  poured  upon  it  ;  then  gently 
pushing  the  globules  of  mercury,  so  as  just  to  touch  each 
other,  they  will  not  unite,  owing  to  the  pellicle  of  water 
which  surrounds  each.  Upon  tlie  vessel  being  agitated,  an 
union  instantly  takes  place. 

The  next  remarkable  occurrence  is  the  great  and  sudden 
expansion  that  takes  place  upon  the  water  being  converted 
into  ice.  I  would  now  suppose  that  these  aloms  have 
reached  their  maximum  of  expansion,  or  that  they  deviate 
in  the  s;reatcst  possible  degree  fron)  their  spherical  shape, 
and  assume  probablv  that  of  the  prinjitive  crystal.  For 
after  having  obtained  the  primitive  crystal  of  any  body,  we 
have,  if  we  continue  the  chipping  and  diminish  it  ever  so 
much,  always  the  same  figure.  Again,  if  Vv'e  apply  heat, 
from  the  32°  there  is  observed  a  contraction,  until  the  ther- 
mometer rises  id  the  39"  or  40°,  owing  to  these  integrant 
molecules  of  the  crystals  again  assuming  the  spherical 
form:  after  this  the  water  begins  to  expand,  which  I 
should  imagine  i-  owing  to  the  caloric  gradually  forcing 
these  spheres  furO  er  apart,  and,  if  continued,  separates  them 
beyond  the  limit  of  the  attraction  they  exert  amongst  them- 
selves. These  ^*oms,  bciiig  lighter  than  air,  fly  off  in  a 
state  of  vapour;  and  as  they  are  now  out  of  the  sphere  of 
each  other's  attracti'ui,  they  are  enabled  to  attract  more 
forcibly  around  them  the  particles  of  caloric  ;  and  hence 
the  increase  of  capacity  for  calf)ric  which  is  observed  to 
take  place  when  water  is  converted  into  vapour. 

In  the  above  paper,  the  words  contact  and  touch  have 
been  frequently  employed:  these  terms  are  not  to  be  un- 
derstood ii;  an  abstract  sense,  but  merely  to  denote  that  the 
particles  of  matter  fipproach  each  other  extremely  near; — as 
in  the  .experiment  on  the  globules  of  mercury  it  is  said  they 
arc  placed  so  near  as  to  touch.    That  this  is  not  the  case  is 

evident^ 
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evident,  for  they  '^re  separated  l)y  the  pellicle  of  water 
around  each.  Lavoisier,  in  his  Chemistry,  savs,  that  the 
particles  of  the  h;ia!est  bodies  are  not  in  actual  contact. 
If  that  were  the  case,  it  is  prohable  thai  their  cf)hesive^  af- 
finity would  be  so  poweiful  as  not  to  be  afl'ectcd  b\  ca- 
loric. 


XTI.  Description  of  Improvements  in  a  Mathematical  Di- 
viding Engine.     By  Mr.i.  Allan*. 

Sir,  1  EHG  leave  to  send  to  you,  ht-rev\ith,  for  the  inspec- 
tion of  the  Society  ot  Arts,  Jscc.  a  model  of  my  imnrovement 
on  the  mathematical  diviiling  engine  which  I  have  latelv 
made,  containmg  that  part  which  diflers  in  principle  trom 
those  made  bv  the  late  Mr.  Kamsdeu  and  others;  the  draw- 
ings or  ecgravingj  oi  wliich  are,  i  suppose,  in  ihe  Society's 
possession.  I  tnerefore  am  of  opinion  th.'  Society  will 
think  that  the  wooden  wheel  1  have  sent  with  tb.e  niovt-bje 
ring  on  its  edge,  w  lil  be  sufficient  to  demonstrate  its  good 
effect  in  correcting  tl)e  teeth  or  racl;  where  the  screw  acts. 
You  will  please  to  observe,  thai  :t  is  cut  by  a  screw-cuiter, 
and  it  is  required  to  go  many  tnnes  round  liit;  enijinc  before 
the  teeth  are  full.  To  elfect  this,  [  reversed  the  n:ovea!jJe 
ring  not  less  than  twenty  times,  »o  that  I  have  not  tne  least 
doubt  of  the  one  ring;  having  corrected  the  othtr  to  a  de'>ree 
of  perfection  which  had  not  hitlierio  been  ob.a.nccl  in  en- 
gines. 

This  simple,  easy,  and  correct  way  of  making  engines, 
may  be  applied  with  great  advantage  to  circular  instrui.  outs, 
for  the  purposes  of  astronomy  and  land- surveying.  If  the 
Society  will  do  me  the  honour  to  a[)ponit  a  committee  lu 
view  the  engine  itself,  I  will  demonstrate  its  efitcts. 
1  am,  sir, 

Your  very  luimblc  servant. 

No.  10,  Blewit'i  Buildiujrs,  '  JaMKsAlLAX, 

Fetter-Lane,  Nov.  -iO.  1  SOD.  ^i^j j^r  of  Mathematical  Imtrumenti. 

To  C.  Taylor,  M.D.  Sec. 


Mr.  Allaii's  Description  of  his  Mathematical  Dividing  En- 
gine, and  his  iVIethod  of  forming  it. 

My  engine  is  of  beli-metal,  thirty  inche-:  in  diameter.     I 
turned  a  brass  ring  about  ihrcc-sixtcLuuis  oi  an  inch  thick, 

*  From  Transactictis  of  the  Sncicnj  for  the  Enco.na'^emenl  of  Arta.  Mawtn 

Jciciurrs,   and   Connnrcc,  vol.  xxviii. '1  he  bccicty   voted '.he  ";old  medal 

{a  Mf.  Alian  fo.r  tUii  coinmi::iicaLicn. 

and 
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and  fitted  in  on  the  underside  of  the  above  bell-metal  wheel, 
which  I  made  iast  by  twenty-lour  rivets  ;  1  then  fixed  in 
the  axisj  and  turned  the  wheel  and  ring  together  on  the 
lathe,  as  nearly  as  possible  to  the  required  shape  on  its  own 
axis.  This  being  done,  and  having  mounted  it  on  its  owu 
stand,  where  it  now  acts,  I  fixed  a  tool,  with  an  adjustment 
to  turn  the  edge  of  the  bell- metal  wheel  where  the  upper- 
most or  moveable  ring  of  the  same  thiekness  as  the  other 
is  fitted  on;  for  if  the  circle,  where  the  moveable  ring  fits 
the  bell-metal,  is  not  turned  as  true  as  possible,  (which  can- 
not be  done  properly  by  any  other  means  than  by  a  fixed 
tool,)  the  moveable  ring  will  not  reverse  correctly.  When 
this  was  done,  I  fitted  on  the  moveable  ring.  I  then  divided 
the  lower  under  ring  into  twenty-four  parts,  for  the  screws 
which  keep  the  rings  together.  I  also  divided  it  into  four 
parts  for  the  steady  pins,  the  holes  of  which  I  made  by  an 
upright  drill  fixed  and  adjusted  for  the  purpose.  I  then  cut 
two  opposite  divisions,  in  order  to  reverse  the  upperrnost 
ring  correctly,  which  were  my  guide  in  broaching  for  ray 
steady  pins,  and  which  I  did  with  a  broach  to  a  stop  fixed 
on  it.  In  broaching  I  reversed  the  moveable  ring  many 
times,  taking  care  at  the  same  time  that  my  opposite  divi- 
sions were  correct. 

My  first  idea  was  to  have  two  wheels  or  circles,  acting 
on  the  same  centre,  so  as  to  constitute  a  double  edge,  to 
aflford  me  an  opportunity  to  reverse  in  the  act  of  cutting  the 
rack  or  teeth  ;  but  I  thought  the  method  in  which  I  have 
done  it  would  with  care  be  equally  correct.  Either  of  the 
methods  comes  to  the  same  point,  and  1  preferred  the  way 
I  have  employed,  thinking  it  the  least  expensive.  By  this 
self- correcting  method,  instruments  may  be  made  for  astro- 
nomical purposes,  racked  and  divided  on  their  own  centre, 
and  if  carefully  done  would  border  on  perfection  itself,  con- 
sequently I  consider  It  to  be  the  greatest  improvement  ever 
made  in  the  art  of  dividing.  I  call  it  self-correcting,  be- 
cause every  time  it  is  reversed  in  cutting  the  teeth,  the 
screw  has  a  fresh  opportunity  to  correct  errors  insensible  to 
the  eye. 

I  have  well  considered  the  subject,  and  think  that  a  circle 
of  twelve  inches  diameter,  made  on  this  principle,  would 
measure  angles  equally  if  not  more  accurately  than  astro- 
nomical instruments  divided  by  engines,  or  by  any  other 
methods  hitherto  used  by  instruments  of  any  size.  It  is 
therefore  my  opinion,  that  the  supposed  necessity  of  making 
very  large  circles,  for  the  sake  of  obtaining  correct  divisions, 
will  be  done  away.  James  Allan. 

SiK,— 
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Sir, — The  method  you  have  taken  to  produce  a  perfect 
equal  racking,  ior  ilie  constructing  an  accurate  dividing  en- 
gine, is  the  greatest  advance  towards  pcrioction  that  has 
been  communicated  to  the  public  within  my  knowledge, 
and  I  believe  it  to  be  a  metliod  never  before  practised  in  this 
country.  It  is  applicable  lo  the  construction  of  machines 
of  any  dimensions,  that  mathematical  or  nautical  insiru- 
inents  can  be  gradv.ated  by. 

It  is  my  belief,  that  the  greater  number  of  the  machines 
now  in  use,  are  far  short  of  the  perfection  they  aie  reputed 
to  have. 

I  am,  sir,  your  humble  servant, 

Piccadilly,  Jan.  8,  1810.  M.  BekGE. 


Hcference  to  ike  Dnni'ing  of  Mr.  Allan's  Improve7Jient  on 
the  Dividivg  Engine  of  Ramsden.    PI.  II. 

The  dividing  engnie  invented  bv  Mr.  Jesse  Ramsden,  and 
for  which  he  received  the  reward  of  the  Board  of  Longitude 
in  the  )ear  1775,  is  mmutely  explained  in  a  quarto  pam- 
phlet, published  by  order  of  tlie  Commissioners  of  Longitude; 
also,  in  the  article  Engine,  in  Dr.  Rees's  New  Cyclopaedia, 
•  as  well  as  some  other  works  of  a  similar  nature  ;  it  there- 
fore becomes  unneessary  for  the  Society  to  give  any  more 
of  Mr.  Allan's  enijine  in  their  drawings  than  is  explanatory 
of  the  imj)rr>venient,  the  engine  bcng  used  in  the  same 
manner  as  Ram oden's :  this  part  is  the  great  circle  upon 
which  tl^e  arch  to  be  divided  is  placed,  anu  .he  circle  turned 
about  a  determinate  quantity  at  each  division,  by  means  of 
a  screw  whose  threads  engage  fine  teeth,  cut  around  the 
periphery  of  the  circie.  The  improvement  by  Mr.  Allan 
consists  in  the  method  of  cutting  or  rackii.,]:  these  teeth,  to 
ensure  their  beina;  perfectly  or  etjual  size  in  all  parts  of  the 
circle. 

The  plan,  fig.  l,  in  Plate  II,  represents  the  upper  surface 
of  a  beli-mtial  circle  mounted  upon  an  axis.  A,  fig.  9,  and 
its  surface  made  truly  plane,  and  perpendicular  to  the  axis : 
the  section  sliows  the  figure  of  the  axis,  and  the  central  ring 
B,  to  give  the  greatest  strength  to  the  circle;  C  is  a  section 
of  a  portion  of  the  frame  of  the  engine;  and  D  a  socket 
into  which  the  axis  A  is  fitted;  the  circumference  of  the 
large  circle  is  turned  to  such  a  figure  as  to  receive  a  ring  of 
brass,  a,  fig.  3,  which  is  united  firmly  to  it  by  a  number 
ot  pins,  one  of  which  is  shown  in  the -figure.  Upon  this 
ring,  a  second  b  is  placed,  the  two  making  the  same  thick- 
ness as  the  circle.  The  inside  of  the  ring  /',  and  the  out- 
side 
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side  of  the  bell-metal  circle,  are  fitted  to  each  other  with 
the  utmost  accuracy,  and  great  care  taken  to  turn  the  said 
truly  fitting  concentric  with  the  axis  of  the  circle;  the  brass 
rings  a  ami  b  are  held  together  by  twenty- four  screws,  as 
shown  in  the  plan  j  and  a  groove,  corresponding  to  the  cur- 
vature of  the  screw  which  moves  tlic  circle,  is  turned  in  the 
outside  of  the  two :  in  this  state  the  racking  of  the  tfeth  is 
■performed  by  a  screw  similar  to  that  afterwards  used,  to  turn 
the  circle  to  its  divisions,  but  notched  across  the  threads  so 
that  it  cuts  like  a  saw,  when  pressed  against  the  circle  and 
turned  round,  and  removes  the  metal  from  the  spaces  be- 
tween the  teeth,  which  are  by  this  means  formed  around 
the  edge  of  the  circle;  when  this  has  been  performed  all 
round,  two  fine  lines  are  drawn  across  the  brass  and  bell- 
metal  circles,  diametrically  opposite  each.other ;  the  twenty- 
four  screws  are  then  withdrawn,  and  the  upper  brass  ring 
turned  exactly  half  round,  which  is  determined  by  the  lines 
before  mentioned  ;  and  by  this  means  the  teeth  of  the  cir- 
cle are  divided  into  two  thicknesses,  and  bein"  put  toiiether 
again  in  opposite  directions,  ir  any  error  arose  in  racking 
the  teeth,  it  would  be  shown  by  the  upper  and  lower  halves 
of  the  teeth  not  coinciding  when  reversed,  and  by  racking 
them  while  reversed  the  screw  would  cut  away  the  inequali- 
ties, and  make  all  the  teeth  of  the  same  size  and  distance 
froni  each  other:  this  reversing  the  teeth  is  performed  se- 
veral times,  till  the  teeth  are  brought  to  a  perfect  equality 
in  ail  parts  of  the  circle;  four  steady  pins  are  accurately 
fitted  into  the  two  rings  to  hold  them  together  in  any  of  the 
positions  in  which  they  have  been  racked  together,  and  it  is 
upon  these  the  dependence  is  placed  for  the  coincidence  of 
the  teeth,  the  twentv-four  screws  being  merely  to  hold  them 
fast  together,  and  fitted  rather  loosely  in  their  holes,  that 
they  may  not  strain  the  steady  pins. 


XIII.  Extract  from  a  Memoir  on  Vegetable  and  Animal 
Analysis.     By  MM,  Ga\'-Lussac  and  Thenard. 

Bead  at  the  Institute  \bth  January,  1810*. 

When  v;e  had  conceived  the  project  of  analysing  animal 
and  vegetable  luatters,  the  first  consideration  which  pre- 
sented itself  to  our  serious  attention  was  to  transform,  by 
nfeans  of  oxygen,  the  vegetable  and  animal  substances  into 
water,  carbonic  acid,  and  azote.     It  was  evident  that  if  wo 

•  JuKales  de  Chunk,  tome  lixiv.  p.  17. 

could 
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could  succeed  in  operating  the  transformaiion  so  as  to  col- 
lect all  the  gases,  this  analysis  would  he  accomplished  with 
very  great  precision  and  sin)plicity.  Two  ohstacles  pre- 
sented themselves:  one  was  to  hum  completely  the  hydro- 
gen and  the  carhon  of  these  substances,  and  the  other  to 
operate  the  combustion  in  close  vessels. 

We  could  expect  to  ^urmount  the  first  difficulty  only  by 
meansotthemetallicoxidts  which  easily  give  up  their  oxygen, 
or  by  the  hyper-oxygenated  nuiriatt  of  potash.  Some  experi- 
rnents  soon  made  us  give  the  preference  to  the  above  salt, 
which  succeeded  beyond  all  expectation.  It  was  not  quite 
so  easy,  however,  to  overcome  the  latter  difficulty ;  for  we 
could  not  attempt  combustion  in  a  retort  full  of  mercury. 
To  prevent  the  matter  from  being  burnt,  the  retort  must 
have  been  broken:  it  became  necessary  to  find  an  apparatus, 
therefore,  in  whicli  we  might — 

1.  Burn  portions  of  substance  so  small  as  not  to  fracture 
the  vessels. 

2.  To  make  a  great  number  of  successive  combustions, 
in  order  that  the  results  nnght  be  perceptible. 

3.  To  collect  the  gases  as  they  were  formed. 

We  now  exhibit  to  the  ^lass  an  apparatus  of  the  above 
description.  It  is  ibrm:d  cT three  distinct  pieces :  one  is  a 
very  thick  glass  tuh'^,  closed  at  its  lower  extremity  by  the 
blow-pipe,  and  opeu  ai  its  upper  end,  about  two  decimetres 
in  length,  and  eight  millimetres  in  breadth;  it  has  laterally 
five  centimetres  from  its  aperture  a  very  small  tube  also 
of  glass,  which  is  soldered  to  it,  and  which  resembles  that 
lihich  wc  should  adapt  to  a  retort  for  receiving  the  gases. 
I'he  other  [.iece  is  a  copper  ferule  into  which  we  insert  the 
open  extremity  of  the  large  glass  tube,  and  with  which  it  is 
united  by  tneans  of  a  mastic  which  nie'ts  only  at  40^.  The 
last  piece  is  a  peculiar  kind  of  stopcock,  in  which  the  whole 
merit  of  the  apparatus  consists.  The  key  of  this  stop- 
cock has  no  hole  through  it,  and  turns  in  every  direction 
without  giving  vent  to  the  air;  there  is  simply  about  the 
middle  of  it  a  cavity  capable  of  receiving  a  small  pea:  but 
thi-s  cavity  is  such  that  being  in  its  upper  position,  it  cor- 
responds to  a  small  vertical  funn;.-i  which  penetrates  the 
socket,  and  of  which  it  forms  in  soit'c  nteasurc  the  extremity 
of  the  beak,  and  which  when  brought  back  to  its  lower  po- 
sition communicates  with,  and  is  a  continuation  of,  the 
body  of  the  stop  cock,  which  is  holkuv,  ar.cl  is  screwed  to 
the  ferule.  Tims,  when  we  put  small  fragments  of  any 
matter  into  the  tunnel  aiul  turn  the  key,  the  cavity  is  soon 
filkd,  and  carries  tiie  matter  into  the  body  of  the  siop.-cock, 

from 
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from  which  it  falls  into  the  ferule,  and  from  thence  to  the 
bottom  of  the  glass  lube. 

It  this  substance,  therefore,  be  a  mixture  of  hyper-oxy- 
genatecl  muriate  of  potash  and  of  vegetable  substance  in  pro- 
per proportions,  and  if  the  lower  part  of  the  glass  tube  be 
sufficiently  warm,  it  will  briskly  take  fire:  the  vegetable 
substance  will  then  be  instantaneously  destroyed  and  trans- 
formed into  water  and  carbonic  acid,  which  will  be  collected 
over  mercury  with  the  oxygen  gas  issuing  by  the  small  la- 
teral tube. 

In  order  to  execute  this  operation  easily,  we  may  conceive 
that  it  is  necessary  that  the  matter  be  detached  entirely 
from  the  cavity  and  fall  to  the  bottom  of  the  tube.  For 
this  purpose  it  is  made  up  into  small  balls,  as  will  be  men- 
tioned presently:  we  may  also  conceive  that  it  is  necessary 
to  inquire  what  is  the  proper  quantity  of  hvpcr-oxygenated 
muriate  for  burning  completely  vegetable  substance.  We 
must  even  take  the  precaution  to  em  ploy  at  least  one  half 
more  than  this  substance  requires,  in  order  that  the  com- 
bustion may  be  complete. 

But  of  all  the  inquiries  which  ought  to  precede  the  opera- 
tion, the  most  important  is  the  analysis  of  the  hyper- oxy- 
genated muriate  employed;  for  upon  this  all  the  calculations 
of  the  experiments  are  in  a  great  measure  founded. 

All  this  being  well  understood,  it  will  be  easy  to  analyse 
a  vegetable  substance  with  the  hyper  oxygenated  muriate. 
The  substance  is  to  be  ground  on  a  porphyry  slab  with  the 
greatest  care,  as  also  the  hyper-oxygenated  muriate;  quan- 
tities of  both  are  to  be  weighed  in  very  accurate  scales  ;  they 
ire  to  be  well  mixed,  moistened,  and  rolled  into  cylinders  j 
these  are  to  be  divided  into  small  balls,  which  are  to  be  ex- 
posed to  a  boiling  heat  in  order  to  render  them  as  dry  as 
the  original  materials  were.  If  tlic, substance  to  be  analysed 
is  a  vegetable  acid,  it  is  t(  be  combined  with  lime  n  barytes 
before  mixing  it  with  the  hvpcr-oxygenated  miriate:  the 
salt  which  results  is  to  be  analysed,  and  an  account  is  to  be 
taken  of  the  cari.-onic  acid  which  remains  united  to  the 
base  after  the  experiment-  lastly,  if  the  substance  to  be 
analysed  contains  some  bodies  wiiieh  are  foreign  to  its  na- 
ture, they  arc  also  to  be  taken  account  of. 

Thus  we  know  accurately  that  a  given  weight  of  this 
mixture  represents  a  known  weight  of  hvper-oxygenated 
muriate,  anci  of  the  substance  wtr.rh  we  wish  to  analyse. 

Now  in  order  to  finish  the  operation,  nothing  more  is 
requisite  than  to  make  t!ie  bottom  of  the  tube  red  hot;  to 
drive  off"  all  the  air  by  means  of  a  certain  number  of  balls, 

which 
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which  we  do  not  weigh,  and  which  we  throw  in  one  after 
another;  then  to  decompose  in  the  same  manner  a  weight 
of  them  precisely  determined,  and  carefully  to  eoll-ct  all 
the  gases  in  flasks  full  of  mercury  and  gauged   heforehand. 

If  all  the  flasks  are  of  the  same  capacity,  they  will  be 
filled  with  gas  by  equal  weights  of  mixture;  and  if  we 
examine  these  gases,  we  shall  find  then)  jjcrftctly  identical, 
an  evident  proof  of  the  extreme  accuracy  of  this  method 
of  analysis. 

The  tube  ought  to  be  kept  during  the  whole  operation  at 
the  highest  degree  of  heat  which  it  can  support  without 
melting,  in  order  that  the  gases  may  not  contain  any  oxy- 
carburetted  hydrogen  gas.  In  all  cases  the  analysis  ought 
to  be  performed  over  n)crcury.  This  is  a  proof  to  which  it 
is  indispensable  to  suoject  them  :  for  this  jiurpose.  it  is  suf- 
ficient to  mix  them  with  one-fourth  of  their  volume  of  hy- 
drogen, and  to  pass  an  electric  spark  into  them.  As  they 
contain  a  great  excess  of  oxygen,  the  hydrogen  which 
we  add,  and  of  whjch  an  account  must  be  kept,  burns  as 
well  as  the  whole  oxv-carburetted  hydrogen  which  thev 
may  contain;  and  we  thus  acquire  the  certainty  that  thev 
are  no  longer  formed  of  any  thing  but  carbonic  acid  and 
oxygen,  which  niust  be  separated  by  potash. 

But  this  necessity  of  raising  the  temperature  obliges  us 
on  the  other  hand  to  take  some  precautions  in  order  that 
the  stop-cock  may  not  be  healed.  With  this  view  the 
glass  tube  is  passed  through  a  brick  to  which  it  is  fastened 
with  clay,  and  which  at  the  same  time  gives  solidity  to  the 
apparatus:  besides  this,  we  must  solder  to  the  body  of  the 
stop-cock  a  small  hollow  cylinder  in  which  water  is  put, 
or  rather  ice. 

We  have  thus  all  the  necessary  data  for  knowing  the 
proportion  of  the  principles  of  the  vegetable  substance:  we 
know  how  much  of  this  substance  has  been  burnt,  since  we 
have  the  weight  of  it  to  a  dcmi-milligramm.e:  we  know 
how  much  oxygen  is  wanted  to  trvasfosm  it  into  water 
and  into  carbonic  acid,  since  the  quanlity  of  it  is  given  by 
the  diBcience  whicii  exists  between  that  conlair.ed  in  the 
hyper-oxygenated  muriate  and  that  contained  in  the  gases: 
lastly,  we  know  how  much  carbonic  acid  is  formed,  and 
we  calculate  how  much  water  ought  to  be  formed. 

By  following  the  same  order  of  analysis,  we  also  succeed 
in  determining  the  proportion  of  the  constituent  principles 
of  all  the  animal  substances.  But  as  these  substances  con- 
lain  azote,  and  as  there  would  be  a  lormalion  of  nitrous 
acid  gas,  if  we  ejnployed  an  excess  of  hyper-oxygcnatcd 

muriate 
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muriate  in  order  to  burn  them,  we  need  only  employ  a. 
quai.tity  sufficient  for  ruducino-  them  completely  into  car- 
bonic acid  gas,  oxy-rarburetted  hydrogen,  and  azote,  of 
which  we  j)eirorm  the  analysis  m  the  eudiometer  with  mer- 
cury l)v  the  common  mtihods,  and  from  which  we  may 
conchule  exactly  that  of  the  animal  substance  itself. 

The  niiihod  in  which  we  proceed  to  the  analysis  of  ve- 
getable and  animal  substances  beins;  exactly  known,  we 
can  tell  what  quantity  of  it  we  decompose  without  any  feav 
of  weakenino-  the  conlidcnce  which  we  ought  to  have  ill 
our  results.  This  quantity  rises  at  most  to  six  decigrammes  : 
besides,  if  there  was  the  smallest  doubt  as  to  their  exactness, 
we  could  get  rid  of  it  upon  recollecting  that  we  fill  suc- 
cessively with  gas,  two  and  sometimes  three  flasks  of  the 
same  capacity;  that  these  gases  are  identical,  and  always 
proceed  from  one  and  the  same  weight  of  materials. 

We  might  add,  that  the  exactness  of  any  analysis  consists 
rather  in  the  accuracy  of  the  instruments,  and  of  the  me- 
thods which  weemplov,  than  in  the  quantity  of  matter  up;)n 
which  we  operate.  The  analysis  of  Uie  air  is  more  exact 
than  anv  analysis  of  the  salts,  and  yet  it  is  performed  upon 
2  or  300  times  less  matter  than  ihe  latter.  This  is  because 
in  the  fornier,  where  we  judge  of  weights  by  volumes  which 
are  very  considerable,  the  errors  which  v>e  may  commit  are 
perhaps  1000  or  1200  times  less  perceptible  than  in  the 
latter,  where  we  are  deprived  of  this  resource.  Now  as  we 
transform  into  qs%  the  substances  which  we  analyse,  we 
bring  our  analyses  not  onlv  to  the  certainty  of  the  com- 
mon mineral  analyses,  but  to  that  of  the  most  precise  mi- 
neral analyses ;  more  particularly  as  we  collect  at  least  a 
litre  of  gas,  and  as  we  find  even  in  our  way  of  proceeding 
the  proof  of  an  extreme  exactitude  and  of  the  most  trifling 
errors. 

We  have  already  methodically  analysed,  with  all  the  pre- 
cautions just  mentioned,  sixteen  vegetable  substances  j  viz, 
the  oxalic,  tartavous,  mucous,  citric  and  acetic  acids;  tur- 
])entine  in  resin;  copal,  wax,  olive  oil ;  sugar,  gum,  starch, 
sucrar  of  milk,  oak  and  ash  wood,  and  the  crystallizabie 
{)rinciple  of  manna,  'llie  results  uhich  wc  obtained  seem 
to  us  to  be  of  the  first  rate  importance,  for  they  led  to  three 
very  remarkable,  laws  to  which  the  composition  of  vegeta- 
bles is  subjected,  and  whicli  may  be  thus  expressed  : 

First  Law. — A  vegetable  substance  H  always  acid  w"hen 
the  ox\gcn  is  to  the  hydrogen  in  a  greater  proportion  than 
in  water. 

StcoNDLAW.  -  A  vegetable  substance  is  always  resinou?, 

oily, 
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oilv,  or  alcoholic,  Sec.  uhti;  the  o\ygen  is  in  a  less  pro- 
porlion  to  the  hviiroocn  than  in  water. 

TmnDl.AW, —  Lacitly,  a  vegetable  sub-^tnuce  is  neither 
acid  nor  resinous,  and  is  analogous  to  &iip,ir,  ginn,  starch, 
suiMr  of  milk,  lo  the  liont  oiis  fibre,  to  the  crvstallizablc 
principle  ot"  manna  when  the  oxygen  is  m  the  same  pio- 
poriion  as  in  water. 

Thus-',  supposing  for  a  mouKnt  that  hydro'j'.'n  andoxvgcii 
were  in  the  j:tale  of  water  in  ve^.ela'ole  substances,  which  we 
arc  far  from  ihitiking  is  the  ca-;c,  the  vegetable  acids  w  aild 
be  formed  of  carbon,  uaier  and  oxygen  ;n  various  propor- 
tions. 

The  resins,  the  fixed  and  volatile  oils,  alcojiol  and  ether, 
would  be  foriTied  of  carbon,  water  and  h\drogen,  also  in 
various  pi(^poriions. 

Lastly,  sugar,  anm,  starch,  sugar  of  niilk,  the  ligneoMs 
fibre,  the  crvstaluzable  principle  of  manna,  would  only  he 
formed  of  carbon  and  water,  and  would  only  ditler  in  the 
greater  or  less  quan  ities  which  they  contained. 

This  may  be  shown  by  ciring  various  analyses  of  acid 
and  resinous  substances,  and  of  substances  which  are  neither 
acid  nor  resinous. 

One  hundred  parts  of  oxalic  acid  contain:" 

f  Carbon 25' 566 

Oxygen  and  livdrogea 
in  the  proportions  in 
v<hich  they  exist  in 
water     .  .  .' 22-872 


Carbon  . . 
Oxygen .  . 
Hydrogen 


26-566"^    ^ 
7CVGS9  I  ^ 

2-745  yi  <( 


100 


JO 


Oxvgen  in  excess 50'56'-2 


L 


100 


One  hundred  parts  of  acetic  acid  contain  : 

f Carbon 50-224 

Oxygen  and  hydrogen 
in  the  proportions  in 
which   they  exist   in 

water 46'9I  1 

Oxvuen  in  excess  .....     2-865 


Carbon  . . 
Oxygen  . . 
Hydrogen 


50-224"^    ^ 
44  147  I  ^ 

5-cm  >  £  < 


100 


JO 


I 


lOU 


TliC  oxalic  acid  contains,  therefore,  more  than  half  its 
weight  of  oxvgen  in  excess,  in  proportion  to  the  hydiogen, 
whereas  in  the  acetic  acid  this  excess  is  iu>t  quite  three 
centiemes. 

These  two  acids  occupy  the  extremes  of  the  series  of  the 
vegetable  acids:  of  all  the  acids  the  one  is  the  most,  and 
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the  other  13  on  ihe  contrary  the  least  oxygenated:  this  Is 
the  reason  why  it  requires  so  much  nitric  acid  to  convert 
sugar  and  gum,  &c.  into  oxahc  acid ;  and  this  is  the  reason, 
on  the  contrary,  that  so  many  vegetable  and  animal  sub- 
stances produce  so  easily  act-tic  acid  in  a  great  many  cir- 
cumstances, and  that  wine  in  particular  is  changed  into 
vinegar  without  any  intermediate  acid  being  Formed  ;  a  phas- 
nomenon  which  had  not  been  hitherto  explained,  because 
vinegar  has  been  regarded  as  the  most  highly  oxygenated 
of  all  the  acids. 

One  hundred  parts  of  common  resin  contain: 

Carbon 75*944 

Hydrogen  and   oxygen  in  the  proportions   in 

which  they  exist  in  water , 15'  136 

Hydrogen  in  excess 8*900 


100 


One  hundred  parts  of  olive  oil  contain  :  • 

Carbon 77*213 

Hydrogen   and   oxygen   in   the  proportions  in 

which  they  exist  in  water 10' 71 2 

Hydrogen  in  excess , . . ,   12*075 


100 
One  hundred  parts  of  crystallized  sugar  contain  : 

Carbon 40"  1 94 

Hydrogen  and  oxygen 
in  the  proportions  in 
which    they   are   in 

water 59*800 

Oxygen  in  excess 0* 

LHydrogen  in  excess  ...    0* 


Carbon  , . 
Oxygen  .  . 
Hydrogen 


.10*704">   ^ 
52-101   I  ^ 
7-105  >£< 


100 


J 


100 


One  hundred  parts  of  ash  wood  contain  : 

f  Carbon 51*192 

H\  drotjen  and  oxygen 
in  the  proportions  in 
which    they    are   in 

water 48*803 

Oxygen  in  excess o* 

^Hydrogen  in  excess  ...     0* 


Carbon  ....  51-]92"^  t- 
Oxygen  ....  42'051  j  -c 
Hydrogen  . .     5-857  )>  2  •( 


100 


J 


100 


These  results  prove  a  very  important  fact :  viz.  that  water 
per  se  or  its  principles  arc  seized  upon  by  the  vegetable   in 
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the  act  of  vegetation  :  for,  all  the  vcgetahles  being  almost 
entirely  formed  of  iicneoiis  fibres  and  niiuilage,  which  con- 
tain oxygen  and  hydrocren  in  the  same  projiortions  as  water, 
it  is  evident  that  when  carried  into  the  substance  of  the 
vegetable  it  is  then  combined  with  carbon  in  onlcr  to  form 
them. 

If,  therefore,  it  were  in  nur  power  to  unite  these  two 
bodies  in  everv  given  proportion,  and  to  brmg  tl.cir  mole- 
cules together  in  a  proper  manner,  we  stiould  certainly 
make  ail  the  vegetables  which  hold  the  middle  rank  between 
the  acids  and  the  resms,  such  as  sugar,  starch,  the  ligneous 
fibres,  &c. 

Among  the  animal  substances,  we  have  only  as  yet  ana- 
lysed ribrme,  albumen,  gelatine,  and  the  caseous  substance. 

It  results  from  our  analvses,  that  in  tliesefour  substances, 
and  j)robablv  in  all  analogous  animal  substances,  the  hydro- 
gen is  in  a  greater  proportion  to  the  oxvgen  than  in  water; 
that  the  greater  the  excess  of  hydrogen,  the  greater  is  the 
quantity  of  azote  which  ihcv  contain  also;  that  these  two 
quantities  are  almost  both  in  the  same  proportion  as  in 
ammonia,  and  that  it  is  probable  that  this  proportion,  which 
we  nearly  approach,  doesaciuallv  exist :  the  more,  probablv, 
because  we  always  find  a  Hiiic  too  much  hvdroi>en,  and  as 
all  the  errors  which  we  can  n:iake  tend  to  increase  the  quan- 
tity of  it.  We  shaii  judge  of  this  by  the  two  following 
analyses. 

One  hundred  parts  of  fibrine  contain: 

Carbon 51*673 

Hydrogen  and  oxvgen  in  the  proportion  in  which 

they  exist  in  water 26  607 

Hydrogen  in  excess 5-387 

Azote T Id. 331 

100 
One  hundred  parts  of  caseous  matter  contain  : 

Carbon 37-190 

Hydrogen  and  oxygen  in   the  proportion  in  which 

they  exist  in  water 18'778 

Hydrogen  in  excess 5  680 

Azote  r 18-352 


ICO 

Admitting   this   report  to  be  correct,  these  substances 

v/ould  corre?pond,with  respect  to  the  rank  which  they  ought 

to  hold  among  the  animal  substances,  to  the  rank  occupied 

by  sugar^  guni,  ligneous  fibre,  &:c.  among   the  vegetable 

E  2  substances: 
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substances  :  tor  in  the  ?aiiio  way  as  Itvdiocrcn  and  oxvf^nn, 
the  gaseous  jjrmcij.li's  oi  the  loiiijcr,  inuy  he  reciprocally 
saturated  and  torin  water;  in  the  ^ame  way  hydrogen,  oxy- 
gen and  azote,  the  gaseous  principles  ot  the  laiter,  may  he 
also  reciprocally  saturated  and  form  water  and  aiunionia  : 
Po  that  the  earhon,  which  is  the  only  fixed  principle  which 
all  of  tl;eni  contain,  d(Ks  not  possess  any  property  relative 
to  that  saturation.  11  we  are  ouiiKd  bv  analogy,  we  might 
compare  under  this  point  of  view  the  animal  acids  with  the 
vegetable  acids,  and  the  ;min)al  fals  (if  there  are  any  which 
contain  azote)  with  the  resins  and  vegetable  oils:  conse- 
qucnily  the  hydrogen  could  not  be  in  a  sutricient  quaniilv 
in  the  uric  acid,  for  safuraiing  the  oxv^en  and  azote  which 
this  acid  contains,  or  to  form  water  and  ammonia  bv 
combining  with  these  two  bodies,  and  the  contrary  would 
take  place  in  the  animal  fals.  A  numerous  train  of  con- 
sequences mav  certainly  be  drawn  from  all  the  preceding 
results;  but  we  shall  defer  the  further  con-^ideraliun  of  the 
subject  till  a  future  occasion. 


XIV.   On  the  Injluence  of  t'he  j^tmosphere  hi  certain  Dis- 
eases.    By  Thomas  Forster,  Esq. 

Sir,  -In  your  last  Number,  von  did  ir.e  the  favour  to  print 
sorne  observations  on  the  effects  produced,  bv  varieties  in 
the  state  of  the  atmosphere,  on  M.  De  Luc's  electric  co- 
lumn: allow  uic  to  trouble  you  with  some  further  reflec- 
tions on  this  subject,  which  I  request  your  insertion  of, 
rather  with  a  view  to  excite  the  attention  of  others  to  se- 
veral circumstances  connected  with  this  phsenonienon, 
than  because  I  think  my  observations  of  any  value  in  them- 
selves. 

That  a  variety  of  disorders  are  produced  by  the  infiuence 
of  the  atmosphere  is,  I  behove,  verv  generally  adnutled  : 
such  a  svipposition  is  indeed  founded  on  rcAsou  ;  for  if  a 
great  nuiubtr  of  persons,  at,  different  jilaces,  of  divers  ages, 
and  of  various  constitutions  and  habits  (>f  life,  beconic  at 
the  same  time  the  subjects  of  a  very  similar  kind  of  dis- 
order,'it  is  rational  to  attribute  their  malady  to  some  general 
cause  then  prevailing.  The  recurrence  of  such  disorders  at 
ccrtahi  times  of  the  year,  or  on  the  return  of  particular  kinds 
of  vveailuf,  naturally  suogests  an  idea  that  such  cause  re- 
sides iti  the  air.  Thus,  lor  example,  such  disorders  as  are 
usually  called  ch.olera  uu)vbus,  colica,  8cc.  usually  occur  in 
August  and  Sepitmber:  many  person*  are  subject  to  cu- 
taneous 
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taneous  eruptions  every  spr.iiii  :  iniiubors  of  people  are 
much  afi'tctcd  by  ihe  preva'encc  nl"  pariicular  kinds  of  wea- 
ther, aiul  the  stomach  ofu'ii  I'cels  luie.isy  bc.i(5re  thumlir- 
sioiiTKs.  Europeans,  whf)se  heahh  surkTS  detcricration  IVoin 
removal  into  lri)|)ical  climates,  are  aOcctcd  witli  d;[rerent 
kinds  of  disorders  in  iliBlrenl  countries  situated  in  ncarlv  the 
same  latitudes,  and  in  which  the  mean  l)eii^hts  of  the  ihcr- 
niomeler  may  be  ntarlv  the  same.  '!  hese  and  manv  similar 
observaiions  which  1  am  ab ml  to  relate,  have  mduccd  mc 
to  think  that  those  disorders  wliich  occur  apparently  in 
consequence  of  atmospheric  inllitencc,  a.e  not  caused 
chiefly  by  the  heat  or  frisiidily,  dampness  or  drought  of  the 
air,  nor  by  changes  from  one  to  an-)thcr  of  tliese  states  ;  l)ut 
are  produced,  or  rather  excited,  by  the  operation  of  certain 
peculiarities  in  the  electric  state  of  the  atmosphere  with 
which  we  are  at  present  but  little  acquainted.  In  a  recent 
publication,  Mr.  Aberneihy  has  shown  that,  though  there 
may  be  pre-established  tendencies  in  the  constitutions  of 
various  persons  to  peculiar  forms  of  disease, — neverthe- 
less most,  if  not  all  those  complainis  which  arc  termed  lo- 
cal, as  Weil  as  those  usually  denominated  constitutional,  are 
excited  bv  a  disordered  state  i)f  ihesvstem  in  general,  which 
seems  to  consist  in  a  cwmbinalion  of  neryons  irritability 
and  weakness  with  disorder  of  the  digestive  organs  in  par- 
ticular *. 

That  the  opinions  advanced  by  this  ingenious  and  emi- 
nent gentleman  were  correct,  I  should  have  been  ready  to 
admit  on  the  authority  on  which  they  rest,  even  had  I  not 
been  previously  induced  to  ihink  so,  from  the  accidental 
Ovjcurrence  of  a  particular  circumstance.  b\'  which  my  at- 
tentioa'v.as  strongly  excited  towards  disorders  of  the  chy- 
lopoietic  orgms.  Kut  still  the  various  causes  which  operate 
to  the  production  of  sucli  a  slate  of  ih"  system  re:ijain  to 
be  reflected  on.  The  v.irious  evil  h:ibits  of  artificial  life  j 
such  as  sedentary  occupuions,  bad  air,  stimulating  diet 
taken  in  too  great  quantity,  ihe  too  free  use  ol  '•airituous 
and  fermented  liquors,  and  indeed  excessive  i'ldulizence  and 
luxury  of  every  kind,  mav  cooperate  to  produce  sucn  a  stale 
of  disorder,  which  may  be  aciirayated,  jui  ofien  at  first 
caused,  by  the  great  influence  ot  the  mind  ipon  ine  di- 
gestive functions.  But  we  must  recollect  that  the  existence 
of  any  one  of  these  cause*  of  discjrder  musi  render  our 
bodies  more  snscepiibie  of  the  operation  of  any  of  the  rest; 

*  I  refer  your  readeri  to  "  Surgical  Ob, er/at'ons  on  the  coiistitutional 
Orijriii   Eii'l    Treatment  uf,  iiOcal  Diseases,  vkc.  by   Joh.i  Aberaethy,"  &o. 

London,  loOy. 

E  3  and 
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and  tbat  when  a  state  oF  weakness  and  irritability  is  induced 
by  the  joint  influence  oF  a  great  many,  we  shall  be  rendered 
n'lore  hable  to  be  aflecied  by  peculiarities  in  the  srate  oF  the 
aiinosphere   than   when  living  natural   lives   and  in  strong 
health.     That  such  varieties  oF  weather  actually  do  become 
powerFul  agents  in  the  production  oF  disorders,  every  day's 
cxpcricnce"inu?t  teach  us,  but  the  manner  and  extent  of 
their  opcraii(;!i  appears  at  present  less  easily  demonstrable: 
it  may   deprive   persons  already  weak  oF  a  pf)rtion  oF   their 
electricity,   and    thus  diminish   the  energies  oF  ihe  brain  ; 
or,  the  atn)Ospheric  electricity  being  unequally  distributed, 
or  propaoated  downwards  in  pulsations,  the  electric  fluid 
riav  be  i^iTcgularly  (distributed  in  our  bodies,  and  this  may 
cause  an   irregularity  oF  Function.     Such  a  state  oF  the  air 
would  be   indicated   bv    the  irregular  action   oF  De  Luc's 
electric   column,   and    the   multilorm   appearances  oF  the 
cirrus  cloud  occasionally  attended  b)  the  other  modifiations, 
the  appearance  oF  meteors*,  &c.     Aud  I  may  remark  that, 
during  the  prevalence  oF  such  kind  Oi  weather  last  autumn, 
when   the   action  oF  De  Luc's  electric  column  was   very 
irregular,   some  of  mv  medical  friends  informed  me  that 
bilious  disorders  with  hypochondriacism  were  remarkably 
numerous. — I  nmst  now  conclude  with  apologizing  for  de- 
taining vou  so  long  on  this  subject,  and   with  saying  that, 
if  the  opinions  advanced  appear  novel   and  useless,  I  desire 
the  reader  not  to  Forget  my  oi^ject,  which  is  to  txcite  the 
attention  of  superior  minds  to  my  own,  to  this  iiiteresting, 
and,  I  believe,  important  subject. 

I  remain,  sir,  yours,  8cc. 

Clapton,  July  20, 181 1.  ThOMAS  FoRSTER. 


XV.  Memoir  on   iJie  ylclion  of  Elastic  Fluids  vpon  Meat. 

By  M.  lllLDliBRANDt. 

JjEiNG  convinced  that  experiments  and  observations  upon 
the  spontaneous  analvsis  of  organic  bodies  are  very  instruc- 
tive, and  throw  considerable  light  upon  the  nature  oF  those 
bodies,  I  have  aUvays  endeavoured  in  my  course  oFchemistry 
to  make  my  pupils  understand  how  the  elastic  fluids,  sur- 
rounding bodies  subjected  to  putreFaction,  can  operate  in 
retarding  or  hastening  that  natural  process.  With  this  view 
I  have  been    inuced    to  extend  my  researches   upon    this 

*  The  flaccidity,  dryness,  closer  contact,  and  diminished  size  of  the  hairs 
on  the  head,duiiug  many  disorders,  may  not  be  unworthy  cf  noiice. 
•[•  Journal  de  Gthieiu 

subject, 
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subject,  and  I  now  venture  to  present  a  cour?o  of  c.xpori- 
iiieiits  whieh  I  iiatler  myseir  will  couducc  in  some  measure 
to  the  advancemt-nt  ot  science. 

I  must  previously  ol>servc,  1st.  That  I  constantly  em- 
ployed the  same  kind  oHlesh,  viz.  beef,  in  oidcr  to  be  eer- 
tain  that  the  differences  noted  co\jld  onlv  proceed  from  ihe 
action  oithc  ditferent  elastic  fluids;  that  this  llesli  was  taken 
from  the-  same  animal,  and  even  from  the  sanie  muscle  ; 
that  it  did  not  contain  the  least  fat,  but  only  the  muscular 
iibres ;  that  the  pieces  were  all  of"  equal  size,  cut  into  paral- 
Jel  strips,  and  proportioned  to  tlic  size  ot  the  vessels.  2d. 
That  I  always  empl'n-ed  the  <k>h  of  an  animal  that  had 
been  killed  two  hours.  3d.  That  I  preserved  only  the  last 
portions  of  discniiaije-d  gis,  in  ord'jr  to  have  it  free  from 
any  mixture  of  the  atmospheric  air  contained  in'  the  re- 
ceiver, and  that  [  always  made  use  of  the  gas  a  little  while 
after  U  was  prepared.  The  atmospheric  air  was  taken  from 
a  spacious  open  garden.  4th.  I  placed  the  vessels  in  a 
rocuii  inaeeess.l)le  to  the  sun,  the  windoa-s  of  which  fronted 
the  north  and  were  very  small,  so  as  to  exclude  the  action 
of  light,  wliich  I  propose  to  examine  at  some  oiher  oi)por- 
tuni'y.  The  temperature  of  this  room  is  cool  in  summer, 
and  in  winter  it  is  above  the  fVeezing  point ;  if,  however, 
frost  was  to  be  apprehended,  1  removed  the  vessels  into  n)y 
study,  which  was  by  the  side  of  the  room. 

I  emploved  three  methods  of  su!)jjcting  the  f^esh  to  gas; 
and  to  avoid  repetition,  I  shall  designate  them  as  follows: 
Ist.  above  wa'er,  jd.  above  nicrcury,  and  3d.  in  an  tmpiv 
bottle. 

J  St.  (Experiment  over  water)  I  filled  cylindrical  re- 
ceivers which  contained  from  y-2  to  1)8  eubiu  inches  Paris 
measure,  over  the  pneimiaiic  trough.  I  then  introduced 
into  them  pieces  of  the  flesh  Scinches  long,  1  inch  broad, 
and  .3-  of  an  inch  thick.  To  support  the  liesh,  I  m:;de  use 
of  a  brass  stand  formed  of  two  plates,  whieh  crossed  eacli 
other.  The  top  of  this  stand  was  made  of  the  same  metal, 
the  plates  being  joined  by  a  piece  of  the  same,  placed  per- 
pendicularly ;  these  two  upper  plates  had  a  point  half  an 
inch  lonjr,  upon  whieh  the  piece  of  iweat  was  suspended. 
When  the  stand  was  thus  prepared,  I  j)assed  it  under  water 
and  introduced  it  into  the  receiver.  (  then  passed  a  plate 
under  water  and  placed  the  recipient  above,  so  that  I  might 
take  it  from  the  troutrh  and  place  it  upon  a  table.  As  the 
water  rose,  whicii  happened  when  the  temperature  was  di- 
iijinished,  or  when  gas  was  absorbed,  1  look  care  to  adil 
jv.orc,  so  as  to  prevent  ihr  access  of  atmospheric  air.     By 

E  4  this 
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tills  method  tlic  contact  of  atmospheric  air  was  avoided ; 
but  iIktc  was  this  inconvenience,  that  the  whole  surface  of 
the  flesh  was  moistened,  and  that  both  it  and  the  gas  were 
in  contact  with  the  water  which  surrounded  the  recipient. 

2d.  (Experiment  made  in  an  eiripty  vessel,  that  is  to  say, 
which -c-otitained  ijcithcr  water  nor  merctirv.)  1  took  bot- 
tles similar  to  common  wine  bottles  but  with  larger  necks. 
J  filled  them  with  gas  in  the  imeuniatic  trough,  and  intro- 
duced the  meat,  keeping  the  moutli  of  the  boitle  above  the 
water.  I  tiien  corked  it  as  speedily  as  possible,  taking  care 
to  lute  the  cork  with  pasted  paper  when  the  neck  of  the 
bottle  was  put.into  water.  By  turning  the  bottle,  the  piece 
of  flesh  fell  to  the  bottom,  m  here  it  generally  adhered  on 
account  of  its  moisture.  By  this  method  1  avoided  wetting 
the  meat;  and  the  gas  also  as  well  as  that,  was  not  in  con- 
tact with  llu;  vapour  of  the  wat-^r ;  hut  this  method  has  the 
inconvenience  of  bringing  souse  atmospheric  air  in  contact 
with  the  meat,  and  a  little  of  it  always  gets  in  when  the 
bottle  is  corked.  'I'his  method  could  not  be  followed  when 
nitrous  gas  was  employed. 

3d.  (Kxperiment  over  mercurv.)  I  filled  over  mercury 
small  recipients  of  three  or  Jour  cubic  inches,  with  gas  in- 
tended for  tl'.e  experiment.  I  then  introduced  into  it  small 
pieces  of  flesh  an  inch  l(,ng,  half  an  inch  broad,  and  two 
inches  ih.ick;  I  |)assed  the  meat  through  the  mercury  with 
luy  fi.igeis,  and  put  it  under  the  receiver;  hv  these  means 
it  was  preserved  Irom  the  contact  of  atmospheric  air,  and 
also  of  the  vapour  irom  water,  the  gas  bavins:  been  obtained 
over  o.ercury.  But  I  could  only  operate  on  a  small  scale, 
having  but  a  small  qliantitv  of  mercury. 

Tt  was  necessary  always  to  leave  a  little  water  or  mercurv 
in  the  recipient,  so  that  the  air  when  it  came  to  dilate  might 
not  escape  from  the  vessels.  In  the  experiments  over  mer- 
cury it  had  this  advantage,  that  the  vessels  were  prevented 
from  being  overset. 

,     The  first  set  of  experiments  began  the  25tb  of  March, 
and  ended  the  4th  of  April  1608." 

The  temperature  of  the  external  air  was  alvAavs  between 
the  &th  degree  of  Reaumur  and  the  5th  degree  of  the  same 
thermometer  in  the  shade.  The  first  extreme  was  on  the 
oOih  of  March  in  the  morning,  the  latter  on  the  23th  of 
March  at  noon. 

\5f.    Oxygen  Gas. 

This  was  obtained  I'rom  nitrate  of  potass.  The  experi- 
ments were  made  over  water. 

The 
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The  (irsl  day.  -">t!i  MaRh.  The  flesh  is  btcome  seiijibly 
redder,  and  even  ot  a  more  bcaali'd  red  than  with  nitrous 
ga?. 

2c'  and  ^d  days.  1  he  red  colour  has  dimini  bed,  but  it 
stili  loos  'iright.     4ih  and  5th  days,  t.ie  same 

6lh  and  7t!j  davs.  The  rcdn^  -is  has  gradu:  ily  i  iniinishtd; 
the  flesh  is  mure  moisi  than  that  put  into  nit'ous  and 
hydrogen  oases. 

8th  day.  The  meal  becomes  quite  mo  -',  and  begins  to 
appear  livid;  I  can  discern  upon  its  suri'ace  some  isolated 
drops,  semi-spherical  and  almost  transparent. 

9th  day.  The  little  drops  are  increased  in  number,  and 
gradually  become  opake  and  whitish,  so  that  the  flesli  ap- 
pears as  if  it  \,vas  covered  with  the  siiKill-po\. 

loth  and  11th  days.  Putreiaetion  makes  sensible  prj.- 
gress,  the  ilesh  has  become  flat>bv,  tlic  moisture  uiciedses, 
and  the  sur'^ace  dissolves  ;  however,  the  little  iiro()S  may 
still  be  discovered  on  the  surface  of  the  hquor,  which  covers 
the  whole  of  tlie  flesh.  On  the  evening  of  the  eleventh  day 
I  took  out  the  meat,  removing:  the  recipient  above  the 
trough.  It  gave  out  a  putrid  garlic  odour,  which  had  some 
resemblance  to  that  of  phosphorated  hydrogen  gas.  The 
meat  continued  to  putrefy  in  liie  atmospheric  air,  just  as  if 
it  hao  been  exposed  to  it  from  the  first. 

Tile  voUime  of  the  oxygen  gas  was  not  diminished,  it  no 
longer  inflamed  a  candle,  nevertheless  one  burned  in  it  for 
an  instant  Vv'ith  a  little  brightness. 

9d,   Hydrogen  Gas. 

This  was  prepared  by  dissolving  -Mnc  in  sulphuric  acid 
diluted  with  Aater. 

1st  day,  25th  March.  The  flesh  took  on  a  palish  colour 
at  the  end  of  a  few  hours,  afterw  ards  it  became  brjwn,  like 
meat  that  is  smoked  afier.  having  been  salted  with  pickle 
that  did  not  contain  nitre.  From  the  second  to  the  eleventh 
day  no  external  change  was  observed  in  the  flesh  j  it  neither 
became  flaccid  nor  moist  ^  its  conesion  seemtd  even  to  in- 
crease; it  r.tipeared  t'  be  harder  and  drier.  It  lost  its  red 
coh  ur  more  and  more;  it  became  more  brown  than  meat 
exposed  to  carb   luc  c^cid- 

I  took  out  tiie  meat  the  evening  of  the  eleventh  day; 
there  was  not  any  sign  of  putridity,  nor  had  it  the  least  bad 
smell ;  at  the  most,  one  could  only  say  it  had  a  slight  acid 
odour;  exposed  to  the  a'niosphere  it  did  not  putrefv,  but 
became  dried;  nevertheless,  upon  its  surface  might  be  ob- 
served 
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served  some  white  spots  of  mouldine?s.     The  gas  inflamed 
when  ihe  recipient  was  turned  up  and  carried  near  a  candle^ 

3c?.  Carbonic  Acid  Gas  prepared  ly  dissolving  Chalk  in 
Nitric  Acid. 

1st  day,  25th  March.  At  th*^  end  of  a  few  hours  the 
meat  had  a  palish  tint,  it  then  became  brown,  but  it  con- 
tinued more  pale  than  in  the  hydrogen  gas.  From  the  se- 
cond to  tlie  elcvt-nth  day :  in  the  first  days  it  appeared  to 
become  flabby  and  livid,  then  no  further  chj.nge  could  be 
observed.  I  eouid  not  see  that  the  surface  became  moist. 
The  carbonic  acid  gas  employed  for  the  experiment  was 
absorbed  by  the  waiei  ;  more  rcadilv  it  appeared  than  when 
it  \\  as  purer,  lor  I  was  obliged  daily  to  add  more  gas  to 
prevent  the  water  touching  the  meat. 

The  evening  of  the  eleventh  dav  I  took  out  the  n>eat, 
which  had  not  the  least  sign  of  putriditv  ;  it  resembled 
cooked  meat,  it  was  flexible,  but  neither  moist  nor  sticky: 
it  had  a  slisln  acidulous  odour,  something  like  sour  yeast  j 
exposed  to  the  atnio.-^phere  it  did  not  putrefy,  but  driecl^  and 
its  surface  was  covered  with  small  white  spots. 

4.  jVilrous  Gas  obtained  Jj-om  Copper  and  Nitric  Add  over 

JValer. 

1st  day,  March  25.  The  meat  became  of  a  more  beauti- 
ful red  than  in  the  atmospheric  air,  and  could  not  be  di- 
stinguished from  that  in  the  oxygen  gas  for  several  hours. 

2d  a!ul  -d  days.  There  was  not  any  alteration.  4th^ 
Vih,  and  6lh  da\s,  the  red  colour  was  a  little  diminished* 
but  it  was  still  very  bright,  7lh  to  the  1  lih  day  I  could 
iiot  perceive  any  change,  except  that  the  meat  became  a 
little  moist,  but  it  was  not  dissolved  upon  its  surface.  Its 
cohesion  even  appeared  to  be  increased.  On  the  evening- 
of  the  eleventh  day  I  took  out  the  meat;  it  was  of  a  fine 
red  colour,  (irn),  and  had  not  the  least  smell,  not  even  of 
nitrous  gas.  Exposed  to  the  air,  it  lost  its  red  colour  in  a 
few  liours,  became  brown,  and  dried  up  more  speedily  than 
the  ujeat  in  (he  two  former  experiments.  Its  surface  v.as 
not  covered  with  white  spots.  The  gas  tried  with  oxvofen 
gas  gave  out  red  vapours,  and  was  greatly  diminished  m  its 
volume.    It  did  not  sensibly  differ  from  common  nitrous  gas. 

Second   Set  of  Experiments  from  the  otk  of  April  to  ike 
10/ A  vf  June, 

T'hc  temperature  of  the  cxicrnal  air  was  on  the  mnrnintt 

oi 
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of  the  1 8th  of  April,  2*^  5,  and  on  the  I  Jtli  of  May,  at  noon, 
23^  3.  The  temperature  of  the  rooiii  was  hetwtcu  7°  and 
20°  (Reaumur.)  Tlie  meat  emplovcu  for  these  experiments 
was  paler  than  the  former,  and  ajipeared  lo  have  been  taken 
from  a  voun2,er  ox. 

Oxygen  oltainedfrom  rod  Oxide  of  Mercury .    The  Expcri- 
meiit  made  over  Mercury. 

1st  day,  April  5.  The  meat  had  become  much  redder; 
2d  and  3d  days,  no  sensible  ehaiige  ;  4tli  and  6lh  davs,  the 
meat  was  of  a  paler  colour;  {3tli  to  8th  day,  the  colour  wa» 
quite  destroyed,  and  the  meat  looked  as  if  it  had  been 
washed.  Qth  day.  Small  drops  appeared  upon  :(s  surface, 
as  in  the  first  experiment.  iSth  day.  The  ch^ps  are  he- 
come  opake,  and  resemble  pustules  of  the  snuill-pox.  The 
meat  preserves  its  consisunice  without  dissolving,  aithijugh 
the  temperature  was  h.igher  than  in  the  last  experiment. 

19th  to  the  51st  day  (-2,5th  of  Mav).  I  could  obs<;rve  very 
evident  signs  of  putrefaction  at  the  surface,  the  globules 
had  united,  and  tiic  surface  was  become  black.  An  acci- 
dent having  occasioned  the  overthrow  of  the  vessel,  the 
gas  escaped,  and  filled  ihe  whole  house  with  such  an  offen- 
sive odour,  that  f  was  obliged  to  make  use  of  the  strongest 
perfumes  to  overcome  it. 

Oxygen  obtained  from  Kiirate  af  Potass.  Experiment 
made  in  an  empty  I'tssel,  close  stopped  uit/t  a  Cork 
Stopper. 

1st  day  to  the  3d.  The  meat  did  not  become  more  red. 
4th  day  it  was  paler.  5Jh  d.v  to  5ist.  I  could  not  observe 
any  globules,  the  meal  giadually  grew  paler,  putrefied,  and 
tlissolved  at  the  surface.  At  last  a  considerable  quantity  of 
fluid  was  formed,  of  a  bad  colour,  which  ran  inio  the  neck 
of  the  bottle.  The  meat  was  covered  with  moisture;  the 
odour  was  less  stronti;  than  that  from  the  meat  jnitrefied  in 
the  oxygen  gas,  and  of  a  difiercnt  kind. 

Atmospheric  Air.     Ejpcri/nenf  nifide  over  'Meicnry. 

1st  and  Cd  days,  (5th  and  Cnh  of  April).  No  remarkable 
change.  4th  day.  'Ihe  meat  had  become  veiy  pale,  much 
paler  than  in  the  oxygen  gas. 

oth  to  31st  day.  No  drops  of  liquor  could  be  perceived. 
From  the  Sth  dav  the  meat  was  njoist  anil  dissolved  on  the 
surface,  but  less  so  than  in  the  oxygen  gas  ;  and  at  the  end 
of  the  exi>erimenl  it  was  not  so  black  as  that  in  the  pure 
oxvgen  gas.     Wlicn   it  was  taken  o'at  of  the  recipient,  it 

did 
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did  not  smell  so  strong,  and  its  colour^  was  much  redder 
when  cut  into. 

Ture  Hydrogen  Gns  oltnined  from  the  Faponrs  of  IVater, 
passed  over  red- hot  Iron,     f'^er  Mercury. 

1st  day,  (April  3).  TIk-  meal  htcame  of  a  crimson  red. 
2d  to  the  51st  day.  No  other  change  could  beobser\ed  than 
that  the  meat  became  a  little  brown,  but  it  had  not  a  livid 
colour.  It  is  remarkable  that  this  meat  preserved  its  red 
colour  and  letair.ed  an  appearance  of  fn.^shness,  while  the 
pieces  put  into  the  oxvgen  gas  and  atmospheric  air  grew 
pale.  When  it  was  taken  out  oF  the  receiver,  it  had  not 
the  least  smell.  Tiie  sras  at  the  end  of  the  experiment  ren- 
dered lime  water  turbid. 

Pure  Hijdrogcu.  Gas,  in  a  Bottle  ivith  a  Cork  Stopper. 

From  the  1st  to  the  51st  day  the  meat  was  not  in  the 
least  brown,  it  preserved  its  colour,  and  only  appeared  a 
little  moist.  When  taken  out  on  llie  5 1st  day  it  had  not 
the  least  bad  odour;  its  smell  somethiiig  resembled  that  of 
smoked  meat,  'iiie  gas  tried  by  nitrous  air  was  not  sensi- 
bly diminished,  it  rendered  lime-water  slightly  turbid^  and 
afterwards  burned  with  gteat  vivacity. 

[1  c  be  continued.] 


XVI.   On  Healing  Buildings  by  Steam. 
To  Mr.  Tilloch. 

Dear  Sir,  XjLavikg  frequently  troubled  yon  on  the  sub- 
ject of  heating  btiiklings  by  steam,  ]  beg  leave  to  mention 
that  considerable  progress  has  been  made  in  it  since 
the  publication  of  my  Essay  on  Fuel,  and  since  1  last 
wrote  to  you.  A  place  of  worship  has  been  for  a  consider- 
able time  heated  by  steam  on  a  most  simple  plan,  so  as  to 
require  little  or  no  attendance,  and  docs  not  require  any 
water  whatever  to  be  added  to  that  first  put  into  the  boiler 
above  thrice  in  a  winter.  This  is  an  important  jact,  and 
so  is  the  followino,. 

1  have  seen  another  mode,  bv  which  a  ftr^  of  three  hours 
in  the  morning  serves  lor  heating  tiie  whole  ot  the  rest  of 
the  day.  Ihis  docs  away  the  objection  to  the  use  of  steam 
as  formerly  applied  for  many  purposes,  such  as  hot- houses, 
&c.  and  is  an  introduction  of  a  vew  priricpie,  if  I  may  us^e 
the  expression;,  from  which  important  piactical  benefits  may 
arise.  '  I  am    your  nu  st  obedient, 

PiOEERTSON  Buchanan, 

civil  Engineer,  Glasgov/. 

XVII.  Pro- 
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XVII.   Proceedings  of  Learned  Societies. 

ROYAL  SOCIETY'. 

June^l.  X  HK  President  in  the  chair.  Professor  PlavFair 
furnished  a  htholoi;ical  survey  of  Shehalean,  one  of  the 
Grampian  mo.mtains  in  the  north-  of  Scotland,  on  which 
the  late  Dr.  Maskelvne  made  his  ingenious  exptrimctits  to 
ascertain  the  attraction  of  the  in'iur.tain  on  a  plunuDct,  and 
al.-.o  the  mean  density  of  the  earth.  Part  of  this  paper  con- 
sisted of  mathematical  tables  of  a  nature  not  to  be  read. 
The  professor  discovered  with  some  difficuhv  tl»e  parts 
where  Dr.  M.  had  tai^en  his  angles  from,  and  then  pro- 
ceeded to  examine  the  rocks  which  compose  tlic  mountain: 
these  he  found  to  be  chiefly  granular  quartz  and  micaceous 
schist,  with  their  varieties.  Mr.  P.,  after  taking  a  general 
survey  of  the  position,  bearings,  surface,  clevaticm  and  per- 
pendicular sides  of  the  mountain,  collected  specimens  of 
the  difterent  rocks  which  compose  it,  anrl  ascertained  their 
specific  gravity  with  great  care  and  minuteness. 

July  \, — A  paper  by  Dr. Wells  was  read  ou  vision.  The 
purport  of  the  author's  observations  was,  that  the  focal  di- 
-stance  of  the  eye  dc;iends  chieflv  on  the  contractiLMlity  of 
its  muscles,  and  a.at  the.  latter  is  much  greater  in  youth 
than  in  persons  of  more  advanced  vears.  hi  yoiui)  the  eve 
is  capable  of  accoimnodating  itself  to  the  li^ht  and  the 
distance  of  external  object?,  but  in  old  age  this  contractile 
power  of  the  mv.t:c'.es  ctases,  and  tiie  local  distance  of  the 
eye  becomes  shortrr,  and  more  fixed  to  a  determinate  point. 
Dr.  Wells  has  made  some  experiments  boih  whe\i  young 
and  old,  and  caused  others  to  make  sunilar  ones,  with  bella 
donna  applied  to  the  eyes  :  this  plant  increased  the  action 
of  the  ocular  muscles  in  Jie  yojng.  but  not  in  the  old  sub- 
ject. Hence  he  inierred  that  short  sight  is  less  owing  to 
the  prominence  or  figure  of  tliC  jMipil,  than  to  the  flexibility 
ot  the  muscles  wbicii  direct  it. 

The  Society  then  adjourned,  durii^-g  the  long  vacation,  till 
Thursday  the  lOth  of  November  next. 


XVIII.  Intelligence  and  Miscellaneous  Articles. 

JL  HE  eleventh  Number  of  Leybourn's  Malliematical  Re- 
pository contains,  1.  Solutions  to  the  inalhemaiical  ques- 
tions proposed  in  Number  IX;  2.  S  .^kuions  to  a  curious 
problem  in  dynamics;  3.  Expansion  of  a  formula  con- 
nected 
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nected  with  the  inquiries  relating  to  phj'sical  astronomy  j 
4.  On  the  sine  and  cosine  of  the  muhiple  arc ;  on  the  sine 
and  cosine  of  an  arc  in  terms  of  the  arc.  itself,  and  a  new 
theorem  for  the  elliptic  quadrant ;  5.  On  magic  squares  ; 
6.  An  account  of  an  experiment  for  determining  the  uni- 
versal attraction  of  matter;  7.  Observations  on  polygonal 
numbers;  8.  On  the  irreducible  case  of  cubic  equations ;^ 
J).  The  Senate-house  problems  given  in  the  university  of 
Cambridge  to  the  candidates  for  honours  during  the  ex- 
aniination  for  the  degree  of  B.  A.  in  January  1811  ;  10. 
Continuation  of  Legcndre's  Memoir  on  elliptic  transcen- 
dentals  ;  am!  11.  A  series  of  new  questions  to  be  answered 
in  a  subsequent  Niunber. 

The  Royal  College  of  Surgeons  in  London  have  awarded 
the  Jacksonian  prize  of  ^10.  and  an  extraordinary  pre- 
minm  of  .^^'lO.  to  Mr.  John  Smith  Soden,  of  Coventry,  and 
Mr.  James  Giilman,  of  Ilighgaic,  both  members  of  that 
College,  for  their  Dissertations  on  the  Bile  of  a  rabid  Animal, 
from  the  consideration  that  such  two  dissertations  are  highly 
meritorious  productions,  and  are  equally  worthy  of  the 
Jacksonian  prize. 


Dr.  Quadrie,  professor  of  anatomy  at  the  university  of 
Bologna,  lately  performed,  while  on  his  journey  to  Padua, 
two  operations  upon  two  individuals  entirely  blind,  in  the 
presence  of  the  professors  Socrafi  and  Brera  and  all  their 
pupils.  In  these  operations  he  demonstrated  the  advan- 
tages of  a  method  invented  by  himself  for  extracting  the 
cataract,  witht/ut  injury  either  to  the  transparent  cornea  or 
the  iris.  His  method  was  acknowledged  to  be  superior  to 
that  of  Wenzel,  and  to  that  by  simple  pressure.  His 
patients  recovered  their  sight.  The  foreign  professors 
loudly  extol  the  new  method,  as  easy,  more  practicable, 
and  less  ha^^ardous,  than  that  of  sin)ple  pressure  of  the  cata- 
ract.   Dr.  Quadrie  has  promised  to  make  his  method  public. 

M.  Carnot,  in  his  new  Treatise  on  the  Defence  of  For- 
tified Places,  recommends  the  besieged  to  fire  howitzers 
loaded  v/ith  grape-shot  or  musket-ball,  at  an  elevation  of 
43  degrees,  when  the  enemy  have  made  their  approaches  to 
u'ithin  a  certain  distance,  which  may  be  effected  without 
their  beino'  exposed,  and  the  shot  will  do  iTiore  execution, 
not  being  stopped  by  the  enemy's  works.  M.  Carnot's 
su<reestion  has  been  adopted  in  France,  and  now  ibrms, 
pari  of  the  artillery  exercise. 

Some 
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Some  time  since  a  labouring  man  engaged  in  ploughing  in 
a  field  at  Bignor,  near  Pftworth,  m  Sussex,  tound  tiie 
plough  i.bstructed  by  a  heavy  stone,  which  he  obtained 
assistance  and  removed  ;  it  is  of  niurhle,  and  beneath  it  a 
flight  ot  steps  t)f  tl'esame,  leading  to  a  large  arched  pas- 
sage, when  ihey  discovered  an  csilire  Roman  bath,  with 
tessi Haled  pavcMii'.-nt  in  perfect  preservation.  The  baih  is 
of  a  hex.igunal  h)rm,  surrounded  with  st-ats  ;  in  the  centre 
is  a  meuilic  pipe  ;  the  bottom  of  the  hath  is  about  two 
feet  below  the  fwvement,  and  five  feet  wide;  the  tessellated 
floor  represents  various  figures  in  dancmg  attitudes,  most 
beaulitully  wrought.  In  digtriuj  turthtr,  they  found  a 
■dolnhin  and  various  other  antiquities  of  the  most  cosilv 
mat- rials.  U  is  supposed  to  he  the  remains  of  a  Roman 
palace.  A  l!oman  road  has  also  been  discovered  leadinir 
through  t:ie  field,  and  sunpo'^ed  to  extend  nuich  further, 
but  iiis  not  at  present  suffered  to  be  explored.  A  gentleman 
in  the  vicinity  has  an  ancient  manuscript  which  particularly 
speaks  of  this  place,  and  manv  attenip  s  have  l)cen  made 
to  discover  it,  before  it  was  so  foriunalvlv  ajcomplished  bv 
accident.  In  this  maimscript  many  otiier  curiosities  are 
spoken  of,  which  are  €.\pe>--ted  to  be  discovered  on  a  fur- 
ther exploration.  Numbers  of  person-;  have  been  to  ex- 
amine tiie  place.  A  \  ery  considerable  sun)  has  been  offered 
for  the  field  on  a  speculation,  but  re! used. 

M.  Henz,  an  eminent  tainier  at  Srzcnsk,  in  Poland,  has 
ascertained  that  the  eaves  of  the  oak  mav  be  advantageously 
substituted  for  ih"  ba-k^  ' n  tanning  leather,  provided  they 
are  used  in  *hc  month  of  September,  when  they  possess  the 
bitter  sap  whicii  ihey  afterwardc  lose. 

FALL  OF  A  METEORIC  STO.NE  IN'  RUSSIA. 

A  meteoric  stone,  of  the  weight  of  fifteen  pounds,  fell  to 
the  earth  on  the  1st  of  March,  in  the  village  of  Konleg- 
howsk,  dependent  on  the  town  of  Romea,  in  the  govern- 
rncnt  of  Tschernio-ofF,  in  Russia,  and  making  part  of  the 
domains  of  Couni  laolovkin  ;  its  fall  was  preceded  by  three 
violent  :Iaps  of  thunder.  Wlien  it  was  dug  out  from  the 
depth  of  tTK-re  than  three  feet,  through  a  thick  layer  of  ice, 
it  still  possessed  heat:  it  was  remarked,  that  at  the  third 
clap  of  thunder  there  was  an  extraordinary  explosion,  with 
a  loi:d  hissing  noibc,  and  throwing  out  a  great  quantity  of 
sparks, 

METEORO- 


80 


Meteorology, 


METEOROLOGICAL   TABLE, 

Bv  Mr.  Carev,  of  the  StranD;, 
For  July  181]. 


Thermometer.    | 

Days  of 

Month. 

o  •;: 
P  5 

a 
o 

c 

7^ 

O      4-. 

Height  of 

the  Bnrom. 

Inches. 

Weather. 

Junes 7 

61 

69° 

53** 

29-88 

20 

Cloudy 

28 

63 

63 

60 

•82 

0 

R;iin 

29 

61 

66 

60 

•85 

29 

Cloudy 

30 

60 

64 

60 

•85 

36 

Cloudy 

July   1 

6-2 

66 

64 

•82 

27 

Cloudy 

2 

64 

73 

56 

•87 

33 

Fair 

3 

60 

66 

54 

•92 

0 

Rain 

4 

53 

60 

54 

30-03 

0 

Rain 

3 

36 

66 

55 

•10 

57 

Fail- 

6 

35 

68 

54 

•02 

70 

Fair 

7 

34 

67 

32 

29-94 

50 

Fair 

8 

54 

63 

66 

•92 

62 

Fair 

9 

57 

71 

66 

3001 

46 

Fair 

10 

66 

74 

62 

•03 

56 

Fair 

11 

64 

79 

66 

'13 

64 

Fair 

12 

66 

79 

65 

•07 

71 

Fair 

13 

66 

76 

66 

29-95 

56 

Fair 

14 

67 

68 

60 

•85 

32 

Cloudy 

13 

63 

72 

66 

•90 

37 

Showery 

16    GG 

72 

60 

•91 

38 

Fair 

17    Go 

72 

6] 

•91 

61 

Fair 

18    64 

71 

&7 

•82 

47 

Fair 

19   68 

73 

68 

•83 

51 

Fair 

20    60 

57 

55 

.  ^83 

0 

Raiu 

21 

57 

57 

56 

•79 

0 

Rain 

22 

61 

66 

56 

30-04 

£9 

Fair 

23 

55 

70 

61 

•04 

46 

Fair 

24 

62 

72 

55 

•16 

69 

Fail- 

23 

60 

73 

63 

•17 

60 

Fair 

26 

66 

73 

67 

•23 

46 

Fair 

N.B.  The  Barometer's  heiglit  is  taken  aton=  o'tlock. 
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XIX.  On  the  Electricity  of  Minerals.     By  M.  [Tauy*. 

Jl  uv.  properly  which  certain  natural  bodies  possess  of  be- 
coming elfctrical  by  the  imermediinn  oF  heat,  fiiniislics 
niineralotiv  with  one  of  the  most  advantageous  characters 
for  aseertainiinj  what  thev  are,  and  also  gives  rise  to  ex- 
periments whi  ;h  are  ihlerestina,,  in  so  far  as  thev  serve  to 
riamfest  a  remarkable  co-relation  between  the  crystalline 
forms  of  the  same  bodies  and  the  positions  of  their  electri- 
cal poles.  But  these  exptnmenls  are  at  the  same  time  de- 
licate, particuhulv  when  we  employ  crystals  of  borated 
luagncsi,),  which,  with  a  volume  scarcely  exceeding  two  or 
three  millimetres,  have  eight  poles  opposite  to  each  other, 
in  pairs;  the  powers  of  which  have  little  energy,  and  reside 
each  in  a  single  point.  Previouslvto  the  publication  of  my 
Treatise  on  Mineralogy,  1  vvas  i^cupied  with  the  construc- 
tion of  an  apparatus  which  should  be  at  the  same  time  con- 
venient, and  sufficiently  sensible  to  leave  no  doubt  as  to  the 
results  of  the  experiments  in  question.  That  v\hich  I  have 
described  in  my  'treatise,  tome  i.  and  in  which  1  afterwards 
made  a  change  as  subsequently  described  in  a  former  voluine 
of  these  Annals,  would  appear  to  be  perfect  in  every  respect, 
if  its  effects  were  not  subject,  like  those  of  all  electrical 
machines,  to  be  affected  by  the  state  of  the  atmosphere.  I 
shall  briefly  mention  here,  that  this  ajiparatus  consists  of  a 
small  needle  (Pi.  HI.  fig.  1.)  of  copper  or  silver,  terminated 
by  two  globules,  moveable  on  a  pivot,  and  isolated,  to  which 
we  give  at  pleasure  the  vitreous  or  resinous  electricity,  by 
the  action  exercised  upon  it  by  an  idio-electrical  bodv  to 
which  friction  has  communicated  the  contrary  electricity. 
If  this  bodv  is  a  stick  of  wax,  for  instance,  we  present  it  at 
a  few  centimetres  fhstance  fron)  the  stalk  which  supports 
the  small  needle,  at  the  same  time  that  we  keep  a  h"n«:cr 
applied  to  the  loot  a  of  this  stalk  :  we  after*.vards  Hitniove 
the  finger,  then  the  stick  of  vvax,  and  in  thii  case  the  ap- 
paratus is  vitreoiisly  eleetrilied.  Now,  when  the  air  is 
loaded  with  aqueous  vapours,  its  innuence  on  the  metallic 
needle  destroys  in  an  instant  the  electrical  virtues  of  the 
latter,  or  renders  it  so  feeble  and  fugacious,  that  the  opera- 
tor is  compelK-d  to  abandon  the  experiment,  and  to  wait 
for  dry  weather.  In  a  public  leciure-rooni,  a  numerous 
audience  prod.uces  a  similar  effect  to  that  of  dampness.  I 
have  on  5uch  occasions  tried  in  vain  to  electrify  by  friction 

'^  Ann.  fill  Museum  d'FIistoire  N'liurellf,  tome  xv.  p.  1. 

Vol.  38.  No.  .160.  August  1811.  F  a  stick 


82  On  the  Electricity  of  Minerals. 

a  Slick  ol'  wax  or  gum  l.ic,  parlicularly  ia  the  grcai  heats  of 
summer. 

These  inconveniences  5ug2;ested  the  idea  of  employing  in 
the  experiments  relative  to  the  oiiject  in  question,  only 
bodies  suseeptii;le  of  being  electrified  bv  heal,  and  to  make 
their  mutual  capacities  subservient  to  the  development  of 
their  properties.  As  the  two  fluids  which  compose  the 
natural  electric  fluid  of  these  bodies,  before  the  experiment, 
remain  engaged  in  their  pores;  after  being  extricated  by  the 
efleetsof  hc.il,  they  are  removed  from  all  external  influence, 
and  the  electrical  state  of  the  bodies  is  kept  up  in  the  midst 
of  the  dampest  air.  I  do  not  know  if  there  is  not  even 
something  move  striking  in  those  experiments  which  con- 
nect the  functions  of  bodies  electrical  by  heat,  with  those 
of  the  magnet,  to  which  they  have  so  great  an  analogy, 
either  in  consequeiice  of  their  double  polar  virtue,  or  by  the 
law  to  which  the  distribution  of  the  two  fluids  is  subjected 
in  their  interior. 

I  shall  now  describe  the  ne.v  apparatus  which  T  employ 
in  the  experunents  in  question,  and  which  was  made  with 
much  care  by  M.  Tavernier,  an  eminent  watch  maker.  It 
is  composed  of  two  principal  pieces;  the  one  is  a  stalk  of 
silver,  a  b  (fig.  2.)  fixed  on  a  rounS  piece  of  the  same  metal, 
and  having  at  its  upper  extremity  a  very  sharp-pointed  steel 
needle,  «^;  the»oiher  piece  consists  principally  of  a  rect- 
angular plate  of  silver,  kk,  turned  up  at  both  ends,  where 
holes  have  been  iTiade  at  or.  This  silver  j)late  is  pierced  in 
the  middle  by  a  circular  hole,  in  order  to  receive  a  small 
cover  of  rock  crystal  which  is  held  by  a  circle  of  silver,  and 
by  means  of  two  screws,  s,  z. 

Towards  the  extremities  of  the  inferior  surface  of  the 
plate  Ilk,  are  fixed  two  silver  wires  mi,  riy,  directed  a  little 
ohlinuely  to  this  siirFace,  and  terminateU  by  two  globules 
./,  /;  \)f  the  same  metal.  Fig.  3.  represents  this  plate  seen 
from  below,  and  fig.  4.  represents  the  stalk,  with  the  steel 
needle  bv  which  it  is  terminated. 

When  the  apparatus  is  fixed,  as  we  see  in  fig.  2,  the 
needle  in  question  performs  the  office  of  a  pivot,  which  en- 
ters into  a  siiiall  ajxriare  made  in  the  under  surface  of  the 
rock  crystal  cover.  'i"he  two  holes  o,  r,  are  destined  to  re- 
ceive a  tourm.dinc  //'',  or  any  other  body  of  an  oblong 
form,  susceptible  of  being  ele'ctrizetl  by  heat ;  and  such  is 
the  sensibility  of  the  appiiratus,  that  a  small  force  which 
acts  bv  attraction,  or  by  repulsion,  on  either  extremuy  of 
the  body  / /'',  instandy  produces  a  very  percepiible  rotatory 
motion  iu  this  boJv- 

To 
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To  proceed  to  the  experiments :  let   us   suppose  in  the 
frst  place  that  \vc   wish   to  determine  the  positions  of  the 
electrical  poles  of  a  tourmaline,  which  is  of  a  thin  and  ob- 
Jong  form,  like  all  ihc  tourmalines  of  Spain.     After  having 
heated  it,   we  shall  place  it  in  the  apparatus,  and  present 
successively,  at  a  small  distance  from  its  two  cxtremiiics, 
another  body    which   has   been   electrized    by  friction.     I 
jjrefer  employing  for  this  purpose  the  Saxon  or  Brazd  to- 
pazes, because   these  minerals,  as  I  have  remarked  in  my 
Treatise  on  Mineralogy,  are  extremely  sensii)le  to  the  action 
of  friction  in  order  to  excite  the  electrical  virtue  in  them, 
so  that  not  only  a  damp  atmosphere  docs  not  hinder  them 
from  acquiring  it,  but  they  preserve  it  for  a  considerable 
time.     The   kind   of  electricity  in  question  being   of  the 
same  nature  with  that  of  glass,  the  pole  of  the  tourmaline 
which  the  topaz  will   repel   will   be   the  vitreous  pole,  and 
that  upon  which  it  will  act  bv  attraction  will  be  the  resinous 
pole.    It  is  sufficient  to  have  a  tourmaline  susceptible  by  iis 
form   of  being  placed  \h  the  apparatus,  and  the  poles  of 
which  are  known,  in  order  that  it  may  serve  as  a  term  of 
comparison  to  all  the  bodies  of  the  same  species,  or  of  dif- 
ferent species,  which  share  the  property  in  question,  what- 
ever in  other  respects  are  the  forms  and  dimensions  of  such 
bodies.     After  having  heated  that  which  we  wish  to  exa- 
mine, we  bring  it  successively  by -its  two  extremities  near 
both  of  those  of-the  tourmaline,  and  the  consequence  of  the 
result  is  presented  of  itself,  agrecablv  to  the  principle  com- 
mon  to  electricity  and   to  magnetism,  viz.  the    pole  soli- 
cited by  homogeneous  fluids  is  repelled,  and  those  in  which 
hfterogeneous  fluids  reside  arc  attracted. 

Theadvanta<ies  of  the  apparatus  which  I  have  described,  are 
particularly  feU  in  the  experiments  relative  to  borateu  magne- 
sia, which,  in  order  to  succeed,  require  vcrv  favourable  cir- 
cumstances, when  we  use  the  metallic  ntedlc  which  I  first 
mentioned.  It  is  necessary  that  we  should  wait  until  the  ac- 
tion of  the  tourmaline  placed  in  the  apparatus  has  been  dimi- 
nished, bv  cooling,  to  the  point  of  being  found  in  proportion 
to  the  feeble  virtue  of  the  crystal  of  boratcd  magnesia;  and 
we  must  also  take  care  to  keep  the  crystal  in  such  a  position, 
that,  the  axis  which  passes  by  the  pole  v.hich  we  present  to 
the  tourmaline  being  pe-pcndicular  to  the  length  of  the 
latter,  the  same  pole  corresponds  to  the  centre  of  action  of 
the  tourmaline,  wliich  we  know  to  be  very  near  the  ex- 
tremity. 

This  apparatus  may  be  also  employed  for  determining  the 
kind  of  electricity  winch  a  body  acquires  by  means  of  fric- 
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tion.  If  it  repels  the  pole  oF  the  tourmaline  to  which  we 
first  present  it,  this  only  indicates  that  the  body  is  itself  in 
the  electric  state,  and  also  that  its  elcctricitv'is  contrary  to 
that  oF  the  jiole  in  question.  I'ut  if  the  tourmaline  was 
attracted,  we  could  conclude  nothing  from  it,  because  a 
body  which  is  even  in  the  natural  state,  acts  always  by  at- 
traction on  an  electrized  body,  whatever  be  the  kind  of 
electricity  which  this  last  requires.  In  this  case,  therefore, 
w'd  must  afierwards  present  the  body  to  t^e  other  pole  of 
the  tourmaline  ;  and  if  the  repulsion  succeeds  the  attraction, 
we  phall  have  a  proof  that  this  body  is  in  a  state  opposite 
to  that  of  the  pole  wliich  has  been  repelled. 

When  vvc  employ  the  electricity  acquired  by  heat,  solely 
as  a  niineralogical  character,  the  small  metallic  needle  re- 
presented (fig.  1.)  is  sufficient  for  the  experiments  relative 
lo  this  character,  without  its  being  even  necessary  to  isolate 
this  needle.  We  judge  that  a  mineral  is  endovved  with  the 
property  in  question,  accordinff'^s  it  attracts  the  needle  to 
it,  or  leaves  it  fixed  when  placed  at  a  small  distance  from  it. 

I  recently  made  use  of  tliis  method  for  comparing  various 
minerals,  relative  to  the  faculty  which  they  have  of  pre- 
serving lor  a  longer  or  shorter  time  the  electricity  acquired 
by  friction.  After  havingr  put  them  in  the  electrical  state, 
I  placed  them  on  any  stone,  (marble  for  instance,)  so  as 
to  make  the  surface  <vhich  had  been  rubbed,  opposite  to 
that  which  lay  upon  the  stone,  and  from  time  to  time  I 
took  them  with  my  fingers  or  with  pincers,  by  a  corner 
which  was  far  from  the  electrized  part,  in  order  to  present 
tliem  to  the  small  needle.  The  topaz,  of  all  the  niinerals 
which  I  tried,  seemed  to  preserve  electricity  longest.  A  cut 
piece  of  the  limpid  Brazil  kind  acted  upon  the  needle  at 
the  end  of  32  hours.  In  the  hyaline  corindon,  called 
orieyital  SQpphke,  the  emerald,  the  spinel,  and  other  stones 
which  aie  made  into  trinkets,  the  duration  of  the  electrical 
virtue  generally  excccc'ed  five  or  six  hours:  it  exceeded  24 
hours  in  an  emerald  from  Peru.  But  I  met  with  two  mi- 
nerals which  difier  irom  the  above  in  a  striking  manner  by 
a  less  coercive  force  with  respect  to  the  electrical  fluid, — the 
one  is  the  diamond  and  the  other  rock  crystal, — and  I  re- 
marked that  their  electrical  virtue  was  extinct  in  15  or  £0 
minutes.  Some  crystals  of  quartz,  however,  preserved  it 
for  about  40  n)inutes. 

The  limpid  Brazil  topaz, already  mentioned,  seems  to  re- 
semble the  diamond  in  the  liveliness  of  its  lustre,  where  it 
has  been  cut.  It  is  the  same  with  the  hyaline  corindon 
called  white  sapphire.  The  foregoing  results  might  be  em- 
ployed 
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ploj-ed  in  such  cases,  at  least  as  auxiliary  characters,  !o  assist 
us  in  distinguish iiu'"  substances  which  are  so  dilVercnt  iu 
tlieir  nature. 

Coloured  glass  possesses  hut  fvchly  the  faculiy  of  pre- 
serving electricity  ;  and  if  1  here  docs  not  exist  in  this  re- 
S|iect  anv  verv  marked  dilTcrence  between  such  substances 
and  quartz,  we  shall  at  least  avoid  contoundin^  with  ilie 
en  crald,  the  topaz,  or  the  sapphire,  factitious  stones  wdhch 
sometimes  present  imposing  imitations  of  these  gems.  I 
know  that  the  specific  gravity,  the  hardness,  and  the  retrac- 
tion of  these  substances  present  much  more  palpable  means 
of  dttrction  than  the  above;  but  we  cannot  too  niuch  nnd- 
liplv  indications  wh^ch  mav  assist  us  in  ascertaining  a  mi- 
neral substance,  when  the  artist  has  stripped  it  of  the  ex- 
terior which  nature  had  given  it,  or  rather  of  that  form 
which  caiuioi  be  imitated  by  anv  other. 


XX.  Experiments  and  Observations  on  the  different  Modes 
in  which  Death  is  produced  Inj  certain  vegetable  Poisons. 
/•'?/  B.  C.  Bkudie,  Esq.  F.R.S.  Communicated  bj/ the 
Society  J  or  promoting  the  Knowledge  of  Animal  Che' 
ynistry*. 

I.  J.  HK  following  experiments  were  instituted  with  a  view 
tD  ascertain,  in  uhai  manner  certain  substances  act  on  the 
animal  system,  so  as  to  occasion  death,  independently  of 
niechanica!  injury.  I  was  led  to  the  inqniry,from  the  sub- 
j^'ct  of  it  aj)pearing  to  be  of  considerable  interest  and  im- 
portance, and  from  a  hope,  tjiat,  in  the  present  improved 
state  of  physiolooical  kiK)wlcdge,  we  might  be  enabled  to 
arrive  at  some  more  satisfactory  conclusions  than  had  been 
deduced  from  any  fornu-r  observations. 

The  substances  which  act  as  poisons  when  applied  to 
the  animal  body  are  verv  numerous.  In  the  experiments 
which  I  have  hitherto  made,  I  have  employed  veiietai^ie 
poisons  only.  Of  these  I  have  selected  such  as  are  very 
active  and  certain  in  producing  their  effects,  believing  that, 
on  this  account,  the  exact  nature  of  those  effects  would  be 
more  readily  ascertained.  The  principal  objects  which  I 
have  kept  in  view  have  been  to  deiernnne,  on  which  of 
the  vital  organs  the  poison  employed  exercises  it;?  jirimary 
influence,  and  through  what  medium  that  organ  becomes 
affected.  I  have  also  endeavoured  to  ascertain  by  what 
means  the  fatal  consequences  of  some  poisons  m;iy  be  pre- 

*  From  the  Philosophical  Transactions  for  1311,  part  i. 
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vented.  With  some  of  the  conclusions  which  I  have  ven- 
tured to  draw,  so  iar  as  I  know,  ue  were  not  before  ac- 
quainted ;  and  others  of  them,  though  not  entirely  new, 
had  not  been  previously  established  by  satisfactory  experi- 
ments; 

I  shall  relate  first  those  experiments  in  which  poisons 
were  applied  internally,  that  is,  to  the  mucous  membranes 
of  the  tongue  or  alimentary  canal,  and  afterwards  those  la 
which  poisons  were  applied  to  wounded  surfaces. 

II.  Experiments  with  Poisons  applied  tu  the  Tongue  or  aVi- 
mentary  Canal. 

Experiments  with  Alcohol. 

When  spirits  are  taken  into  the  stomach,  in  a  certain 
quantity,  they  produce  that  kind  of  delirium  which  con- 
stitutes intoxication:  when  taken  in  a  larger  quantity,  it 
is  well  known  that  they  destroy  life  altogether,  and  that 
in  the  course  of  a  very  short  space  of  time.  Intoxication 
is  a  derangemeVit  of  the  functions  of  the  mind,  and,  as 
these  are  in  some  way  connected  with  those  of  the  brain,  it 
seems  probable,  thai  it  is  by  acting  on  this  organ,  that  spi- 
rits when  taken  into  the  stomach  occasion  death.  In  order 
to  ascertain  how  far  this  conclusion  is  just,  I  made  the  fol- 
lowing experiments*. 

Exp.  1.  I  poured  two  drachms  of  proof  spirits  down 
the  oesophagus  of  a  cat.  Instantly  he  struggled  violently; 
then  lay  on  one  side,  perfectly  motionless  and  insensible; 
the  breathing  was  laboured  and  stertorous,  and  the  pulsa- 
tions of  the  heart  were  very  frequent.  He  continued  in 
this  slate  for  seven  or  eight  minutes;  then  began  to  re- 
cover; the  respirations  became  easier,  and  presently  he 
stood  up,  and  was  able  to  walk. 

Exp.  2.  I  injected  an  ounce  and  a  half  of  proof  spirits 
into  the  stomach  of  a  large  full-grown  rabbit,  by  means  of 
an  elastic  gum  tube  passed  down  the  oesophagus.  The  same 
symptoms  took  place  as  in  the  last  experiment;  but  the 
animal  did  not  begin  to  recover  from  the  state  of  insensi- 
biliiv  until  forty  minutes  had  elapsed  from  the  time  of  the 
injection. 

Exp.  3.     Seven  drachms   of  proof  spirits  were  injected 

*  I  am  indelned  to  Dr.  E.«N.  Eincrofl  for  his  assistance  :n  mr.r.y  of  the 
experiments  whicii  i  iim  about  to  detaii.  Mr.  W.  Brand?  lent  n.e  his  assist- 
ance in  the  greater  part  oX  those,  which  we.re.niade.  .  I  have  been  further 
assisted  by  Mr.  Broughton,  Mr.  R.  RawJias.  asU  Mr.  R.  Gatcpfube,  aad  by 
tt-veriil  o'her  geatle.T.en.  .       .        .-.•!   .  . 
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into  the  stoni;icl)  of  a  younger  ra!)bit..  l\\o  miiiiites  after- 
wards, he  evulcmlv  was  alVccicd  by  the  spirits,  and  in  tl^ree 
niimitfs  more  he  lav  on  one  side  niotlt)nless  and  nistnsible. 
The  pupils  of  the  eves  were  pcrlectly  dilated  ;  there  wtrc 
oceasional  sHjiht  convulsive  motions  o\  the  exlreniities  ;  the 
respiration  was  laborious,  it  was  gradually  ()crtornied  at 
lonoer  and  lonuer  intervals,  and  at  the  end  of  an  hoi.r  and 
filleen  nnnulcs  had  entneiy  ceased.  Two  nnnutes  aficr 
the  animal  was  apparently  dead,  I  caponed  into  the  thorax, 
and  found  the  heart  acting  with  moderate  force  and  fre- 
quency, circulatinij;  dark-c-olouied  blood.  I  introduced  a 
tube  into  the  trachea,  and  produced  artificial  respiration  by 
inflating  the  lun2;s,and  found  that  by  these  means  the  action 
of  the  liearl  nnaht  be  kept  up  to  the  natural  standard,  as  in 
an  animal   from  whom  the  head  is  removed. 

Exp.  4.  1  injected  into  the  stontach  of  a  rabbit  two 
ounces  of  proof  spirits.  The  iiijection  was  scarcely  com- 
pleted, when  the  animal  became  perfectly  insensible.  Pre- 
cisely the  same  symptoms  took  j)lace  as  in  the  last  experi- 
ment, and  at  the  end  of  tw  enty-seven  minutes,  from  the 
time  of  the  injection,  the  rabbit  was  apparently  dead;  but 
on  examinintr  the  thorax  the  heart  was  found  still  acting;, 
as  in  the  last  experiment. 

It  has  been  shown  by  M.  Bichat,  and  the  observation  has 
been  conlirmcd  by  some  experiments  which  I  have  lately 
had  the  honour  of  conmiunicating  to  this  learned  Society, 
that  the  brain  is  not  directly  necessary  to  the  action  of  the 
heart,  and  that,  when  the  functions  of  the  biain  are  de- 
stroyed, the  heart  continues  to  conlract  for  some  time  after- 
wards, and  then  ceases  only  in  consequence  of  the  sus- 
pension of  respiration,  which  is  under  the  influence  of  the 
brain. 

Jt  would  appear,  from  the  experiments  which  I  have 
just  detailed,  that  the  symptoms  produced  by  a  large  quan- 
tity of  spirits  taken  into  the  stomach,  arise  entirely  from  dis- 
turbance of  the  functions  of  the  brain.  The  complete  in- 
sensibility to  external  impressions;  the  dilatation  of  the  pu- 
pils of  the  eyes  ;  and  the  loss  of  motion,  indicate  that  the 
l'unclion>  of  this  organ  are  suspended  ;  respiration,  which 
is  under  its  influence,  is  ill  performed,  and  at  last  aUogether 
ceases;  wlule  the  heart,  to  the  action  of  which  the  brain 
is  not  directly  necessary,  continues  to  contract,  circulating 
(lark- coloured  blood  for  some  time  afterwards. 

There  is  a  striking  analogy  between  the  symptoms  arising 
from  spirits  taken  internally,  and  those  produced  by  injuries 
pf  the  brain. 

F4  Con- 
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Concussion  of  the  brain,  which  may  be  considered  as 
the  sbi:;htest  degree  of  injury,  occasion'^  a  state  of  nnnd  re- 
senibhng  intoxicalion,  and  the  resemblance  in  some  in- 
stances is  so  complete,  that  the  most  accurate  observer  caii- 
not  form  a  diagnosis,  except  from  the  history  of  the  case. 
Pressure  on  the  brain,  which  is  a  more  severe  injury  than 
concuv,ion,  produces  loss  oC  motion,  in'^ensibiiitv,  ddata- 
tion  of  the  pnpijs  ;  respiration  becomes  laboured  and  ster- 
torous, is  performed  al  lon-j;  intervals,  and  at  last  altogether 
ceases,  and  the  patient  dies. 

It  forms  an  interesting,  matter  of  inquiry,  whether  spirits 
when  taken  into  the  stomach  produce  iheir  effects  on  the 
brain,  by  being  absorbed  into  the  circulation,  or  in  conse- 
quence of  the  sympathy  that  exists  between  these  organs 
bv  iTieans  of  the  nerves.  The  followinc:  circun)stanccs 
lead  me  to  conclude  that  they  act  in  the  last  of  these  two 
ways. 

1.  In  experiments  where  animals  have  been  killed  by  ;he; 
injection  of  spirits  into  the  stomach,  1  have  found  this  or- 
gan to  bear  the  marks  of  great  inflammation,  but  never 
fouivd  any  preternatural  appearances  whatever  in  the  brain. 
2.  The  effects  of  spirits  taken  into  the  stomach  in  the  last 
experiment  were  so  instantaneous,  that  it  appears  impossi- 
ble that  absorption  should  have  taken  place  before  they  were 
produced.  3.  A  person  who  is  intoxicated,  frequently  be- 
comes suddenly  sober  after  vomiting.  4.  In  the  experi- 
raerlts  which  I  have  just  related,  I  mixed  tincture  of  rhu- 
barb with  the  spirits,  knowing  from  the  exjieriments  of 
Mr.  Home,  and  Mr.  William  Brande,  that  this,  when  ab- 
sorbed into  the  circulation,  was  readily  separated  from  the 
blood  by  the  kidneys,  and  that  very  small  quantities  mioht 
be  detected  in  the  urme  by  the  addition  of  potash  ;  but, 
though  I  never  failed  to  find  urine  in  the  bladder,  1  never 
detected  rhubarb  in  it. 

The  including  the  termination  of  the  thoracic  duct  in  a 
ligature  does  not  prevent  spirits,  when  taken  into  the  sto- 
rnach,  from  producing  their  usvTal  effects  on  the  nervous 
system;  i)ut  subsequent  observaiions,  which  Mr.  Hotne  has 
alread\  communicated  to  thij  Society,  have  shown  that  no 
conciusion  can  be  drawn  from  this  experiment. 

I'hat  a  poison  rnay  aff'ect  a  distant  organ,  through  the 
rnedinrn  of  the  nerves,  withont  entering  the  circulation,  is 
proveJ  bv  the  well-known  circun)stance  of  solution  qf  the 
extract  of  bclladonva,  when  applied  to  the  tunica  conjunc- 
tiva of  the  «ye,  occasiouingddatation  of  the  pupil  of  the 
same  eye^  though  no  other  part  of  the  system  isaffected. 

It 
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It  has  been  formerly  supposed  by  Dr.  Mead  and  other 
physiologists,  that  a  poison  may  produce  death  l)y  acting 
on  the  exirtmilics  ot"  the  nerves  of  the  stomach  and  intes- 
tines, without  being  absorbed  into  the  circulation.  That  it 
should  by  these  means  ha  capable  of  .itlcctiug  the  brain  is 
not  to  be  WDiulcred  at,  v\hen  \»e  consider  ilie  nunurous 
and  various  svnipatliics  bttucen  this  organ  and  the  alinun- 
tarv  canal,  evidently  independent  ot  any  other  communi- 
cation than  the  nerves. 

Expcrimeiits  iiilh  the  Essential  Oil  of  BiHer  Ahnojids^. 

V.xp.  5.  One  drop  of  the  essential  oil  of  bitter  al- 
mcMids  was  applied  to  the  tongue  of  a  young  cat.  She 
was  insianllv  seized  with  violent  convulsions  ;  then  lav  on 
one  side  motionless,  insensible,  breathing  in  a  hurried  man- 
ner; the  respnaiions  became  lai)oured,  to<^k  place  at  loneer 
and  longer  intervals,  and  at  the  end  of  five  minutes,  from 
the  application  of  the  poison,  had  entirely  ceased,  and  the 
animal  was  apparently  dead;  but,  on  opening  the  thorax^ 
the  heart  was  found  acting  regularly  eighty  times  in  a  mi- 
nute, circulating  dark-coloured  blood,  and  il  continued  to 
act  for  six  or  seven  minutes  afterwards. 

Exp.  6.  I  injected  mto  the  rectum  of  a  cat  half  an  ounce 
of  water,  with  two  drops  of  the  essential  oil.  In  two  mi- 
nutes afterwards,  he  was  afieclcd  with  svniptoms  similar  to 
those  which  occurred  in  the  last  experiment,  and  at  the 
end  of  five  n)inutes,  from  the  injection  of  the  poison,  he 
was  apparently  dead.  Two  njinuies  after  aj)parent  dea'h, 
the  heart  was  found  acting  eighty  times  in  a  minute.  On 
dissection,  no  preternatural  appearances  were  found  either 
in  tiie  intern;d  membrane  oh  the  rectum,  or  the  brain. 

The  symptoms  produced  by  this  poison,  and  the  circnin- 
stance  of  the  heart  continuing  to  contract  after  apparent 
death,  lead  to  the  conclusion  that  it  occasions  death  by 
disturbing  the  functions  of  the  brain. 

■  While  engaged  in  these  last  experiments,  I  dipped  the 
blunt  end  o\  a  probe  into  the  essential  oil,  and  applied  it  to 
my  tongue,  meaning  to  taste  it,  and  having  no  suspicion 
that  so  small  a  quantity  could  produce  anv  of  its  specific 
effects  on  the  nervous  system ;  but  scarcely  had  I  applied, 
it,  when  1  experienced  a  very  remarkable  and  unpleasant 
Sensation,  which   I  referred  chiefly  to  the  epigastric  region, 

*  The  essential  oil  of  bitter  nlmonds  does  not  appear  to  differ  from  the 
esseunai  oil  of  liiure!.  I  w.is  furnished  vviih  a  qu.uiiity  ef  it,  first  by  my 
friend  Mr.  VVilli.iin  ijrande,  f.ad  afterv/ards  by  Air.  Cuoke  of  Soiuharnptoij- 
street. 

but 
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hut  the  exact  nature  of  which  I  cannot  describe,  because  I 
know  nothing  precisely  similar  to 'it.  At  the  same  time 
there  was  a  sense  of  wealcness  in  my  limbs,  as  if  I  had' not 
the  command  of  my  muscles,  and  I  thought  that  I  was 
about  to  fall,  llovvevtr,  these  sensations  were  momentary, 
and  I  experienced  no  inconvenience  whatever  afterwards. 

I  afterwards  applied  a  more  minute  quantity  of  the  es- 
sential oil  to  mv  tongue  several  times,  without  experiencing 
from  it  anv  disno;ree,ible  elFccts;  but  on  applying  a  larger 
quantity,  I  was  affected  uith  the  fame  momentary  sensa- 
tions as  in  the  former  instance,  and  there  was  a  recurrence 
of  them  in  three  or  four  seconds  after  the  first  attack  had 
subsided. 

From  the  iristnnfaneousness  with  which  the  effects  are 
produced;  and  from  its  acting  more  speedily  wdicn  applied 
to  the  tongue  than  when  injected  into  the  nitcstine,  though 
the  latter  presents  a  better  absorbing  surface,  we  may  con- 
clude that  this  poison  acts  on  the  brain  through  the  medium 
of  the  nerves,  without  being  absorbed  into  the  circulation. 

Experiment  icilh  the  Juice  of  the  Leaves  of  Aconite. 

Exp.  7.  An  ounce  of  this  juice  was  injected  into  the 
rectun*  of  a  cat.  Three  minutes  afterwards  he  voided  what 
appeared  to  be  nearly  the  whole  of  the  injection  ;  he  then 
stood  for  some  minutes  perfectly  raotiouless,  with  his  legs 
drawn  together;  at  the  end  of  nine  miinites,  from  the  time 
of  the  injection,  he  retched  and  vomited;  then  attempted 
to  walk,  but  faltered  and  fell  at  every  step,  as  if  from  gid- 
diness. At  the  end  of  thirteen  minutes,  he  lay  on  one  side 
insensible,  motionless,  except  some  slight  convulsive  mo- 
tions of  the  limbs.  The  respiration  became  slow  and  la- 
bo\ired;  and  at  forty -seven  minutes  from  the  time  of  the 
injection,  he  wa-  apparently  dead.  One  minute  and  a  half 
afterwards,  the  heart  was  found  coniraciing  regularly  one 
hundred  tin.es  in  a  nnnute. 

[t  appears  from  this  experiment,  that  the  juice  of  aconite, 
when  injected  into  the  intestine,  occasions  death  by  de- 
strovimi;  the  funclions  of  the  brain.  From  the  analogy  of 
other  poisons,  it  is  rendered  probable  that  it  acts  on  the 
brain  ihroneh  the  njcdium  of  llie  nerves,  without  being- 
absorbed  into  iiie  cireulalion.  This  opinion  is  confirmed 
by  the  following  cireumsiance  :  if  a  small  quantity  of  the 
leaf  of  aconiie  is  chewed,  it  occasions  a  remarkable  sense  of 
numbness  of  the  lips  and  giuns,  which  does  not  subside  for 
two  or  three  hours. 

Expert' 
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Experiments  luilh  the  Infusion  of  Tobacco. 

Exp.  8.  Four  ounces  of  infusion  of  tobricco  were  in- 
jected into  the  rectum  of  a  clog.  Four  minutes  afterwards 
lie  retched,  but  did  not  vomit ;  he  then  became  faint,  and 
lay  motionless  on  one  side;  at  the  end  of  nine  minutes 
from  the  time  of  the  injection,  the  heart  could  not  be  felt; 
he  gasped  for  breath  at  long  iavervals;  and  in  another  mi- 
nute there  was  no  appearance  whatever  of  life.  I  imme- 
diately laid  open  the  cavities  of  the  thorax  and  abdomen. 
The  heart  was  much  distended,  and  had  entirely  ceased  to 
contract;  there  was  no  j)eristaltic  motion  of  the  intestines. 

Exp.  9.  An  ounce  of  very  stroni:;  infusion  of  tobacco 
was  injected  into  the  rectum  of  a  cat.  Symptoms  were 
produceil  similar  to  those  which  occurred  in  the  last  ex- 
periment, and  the  animal  died  at  the  end  of  seven  minutes 
from  the  time  of  the  injection.  On  openin^r  the  thorax 
immediately  after  death,  the  heart  was  found  extremely  dis- 
tended, and  to  have  entirely  ceased  acting,  with  the  ex- 
ception of  a  slight  tremulous  motion  of  the  auricles. 

Exp.  10.  Three  ou-nces  of  infusion  of  tobacco  were  in- 
jected into  the  rectum  of  a  dog.  He  was  affected  with, 
symptoms  similar  to  those  in  the  formev  experiments,  and 
died  at  the  end  of  ten  minutes.  Oa  opening  the  thorax 
immediately  after  death,  I  found  the  heart  much  distended, 
and  to  have  entirely  ceased  contracting. 

Exp.  11.  Three  ounces  of  infusion  of  tobacco  were  in- 
jected into  the  rectum  of  a  dog.  Immediately  there  took 
place  tremulous  contractions  of  the  voluntary  muscles. 
Five  minutes  afterwards  the  injection  was  repeated  in  the 
same  quantity.  The  dog  then  was  sick,  and  threw  up  some 
of  the  infusion,  with  other  matter,  from  the  stomacii ;  he 
became  faint,  and  died  ten  minutes  after  the  second  injec- 
tion. Innnediately  after  respiration  had  ceased,  I  ojiened 
the  thorax,  and  found  the  heart  extremely  distended,  and 
without  any  evident  contraction,  except  of  the  apj^endix  of 
the  right  auricle,  which  every  now  and  then  contracted  in 
a  slight  degree.  I  divided  the  pericardium  on  the  right  side. 
In  consequence  of  the  extreme  distension  of  the  heart,  this 
could  not  be  done  without  irritating  the  fibres  with  the 
point  of  the  scalpel.  Immediatelv  both  auricles  and  ven- 
tricles began  to  contract  wiih  considerable  force,  so  as  to 
restore  the  circulation.  Artificial  respiration  was  produced, 
and  the  circulation  was  kept  up  for  more  than  half  an  hour, 
beyond  which  time  the  experiment  was  not  continued. 

We 
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Wc  may  cotidude  from  these  t-xperinients,  that  the  effect 
of  the  infusion  of'tohacco,  when  nijtcii.cl  into  the  mlcstine 
of  a  hving  animal,  is  to  ckstroy  tl)e  action  of  the  heart, 
stop))ing  the  ciil illation  and  producing  svncope.  It  ap- 
peared \.o  me  thai  the  action  of  the  heart  ceased  even  hefore 
tlic  animal  had  ceased  to  respire;  and  this  was  confirnied 
by  another  experiment,  in  which,  in  a  dog  killed  by  the  in- 
fusion of  tobacco,  I  found  the  cavities  of  the  left  side  of  the 
heart  to  contain  scarlet  blood,  while  in  those  of  the  right 
side  the  blood  w  as  dark-coloured.  This  poison  therefore 
differs  materially  iVom  alcohol,  the  essential  oil  of  almonds, 
and  ib.e  juice  of  aconite,  which  have  no  direct  influence  on 
the  action  of  the  heart.  The  infusion  of  tobacco  rendLrs 
the  heart  insensible  to  the  stimulus  of  .the  blood,  but  it 
does  not  altogether  destroy  the  power  of  nm«cular  contrac- 
tion, since  the  heart  resumed  its  action  in  one  instance  ou 
the  division  of  the  pericardium,  and  I  hnve  found  that  the 
voluntary  muscles  of  an  animal  killed  by  this  poison,  are  as 
readily  siinmhrcd  to  contract  bv  the  influence  of  the  Voltaic 
battery,  as  if  it  had  been  killed  in  any  other  manner.  At 
the  same  time,  however,  that  the  infusion  of  tobacco  de- 
stroys the  action  of  the  jieart.  it  appears  to  destroy  also  the 
functions  of  the  biain,  since  these  did  not  return  in  th* 
last  experiment  ;  although  the  ciiculation  \\  as  restored,  and 
kept  up  by  artificial  respiratit.n. 

Since  there  is  no  direct  comniunication  between  the  in-^ 
testinai  canal  and  the  heart,  I  ^\as  at  first  induced  to  sup- 
pcise  that  the  latter  becomes  afilcted  in  couscqoeuce  of  the 
infusion  being  conveyed  into  tiie  blood  bv  abborption.  Some 
circumstances  in  the  following  experiment  have  since  led 
nie  to  doubt  whether  this  is  the  case. 

Exp.  12.  In  a  dog,  whose  head  wa&^removed,  I  kept 
lip  the  circulation  by  means  of  artificial  rt.s{^nation,  in  the 
manner  already  described  in  the  account  (f  some  experi- 
ments which  I  lately  communicated  to  this  Society.  \ 
then  injected  into  the  stofnach  and  intestines  nine  ounces 
of  infusion  of  tobacco.  At  the  time  of  tlie  injection,  the 
body  of  the  animal  lay  perfectly  quiet  and  motionless  on 
the  table:  the  heart  acted  regularly  one  hundred  times  in  a 
minute.  Ten  minutes  afterwards  the  pulse  rose  to  one  hun- 
ched and  forty  in  a  minute  ;  the  peristaltic  motion  of  the 
intestines  was  much  increased,  and  the  voluntary  muscles 
in  every  part  of  the  body  were  thrown  into  repeated  and 
violent  spasmodic  actioi>.  The  joints  of  the  extremities 
were  alieriiately  beut  and   extended;  the  muscles  of   the 

spine, 
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spine,  abdomen,  and  tail  altcrnatelv  relaxed  :'nd  contracted, 
so  as  to  turn  the  wliole  aninial    Iroin  one  side  lu  the  other* 
I  have  observed,  in  other  instances,  sj^asniodic   actions  ot 
the  nuisclcs,  where  the  circulation  was  kept  up  by  ariifieial 
respiration,  alter  the  removal  of  the  head,  but  not  at  all  to 
be   compared,   either  in  strength  or  Irecpiency,  with  those 
which   took   place  on  this  occasion.     I  made  pressure  ou 
the  abdominal  aorta  lor  more  than  a  minnie,  so  as  to  ob- 
struct the  circulation  of  the  \)\om\  in  tlie  lower  extremities  ; 
but  the  muscular  contractions  were  not  lessened  in  con^e- 
qnenee.     Half  an  hour  atter  the  injection  of  the  intusion, 
the  ariih'cial  respiration  was  disconinuicd.     The  iieari  con- 
tinued to  act,  eireulatinji  dark-coloured  blood  ;  the  muscu- 
lar contractions   continued,   but  gradually   diminished    in 
strength  and  frequency.     I  tied  a  ligature  round  the  vessels 
at  the  base  of  the  heart,  so  as  to  stop  the  circulation;  never- 
theless  the  muscular  contractions  still  continued,  though 
less   frequent  and   forcible  than  before,  and  some  niinuies 
elapsed  l)etore  lliey  entiielv  ceased. 

In  this  experiment,  the  disposition  to  contraction  in  the 
nuiscles  was  very  much  increased,  instead  of  being  dimi- 
nished, as  in  those  just  related.  If  the- infusion  of  tobacco 
influencer^  the  heart  from  Iseinfj  absorbed  into  the  bloi)d,aiid 
thus  comiiig  into  actual  contact  with  its  fibres,  there  is  no 
evident  reason  whv  the  removal  of  the  brain,  and  the  em- 
ployment of  artilicial  respiration,  should  occa>ion  so  ma- 
terial a  difllrence  in  its  etiects.  If  the  cor,tractions  of  the 
voluntary  muscles  had  depended  on  the  infusion  circulalinc 
with  the  biood,  it  is  reasonable  to  suppose  that  the  pressure 
on  the  aorta  would  have  occasioned  some  diminution  of 
them,  and  that  the  complete  obstruclion  of  the  circulation 
would  have  caustd  them  to  cease  altogether. 

From  these  considerations,  I  am  induced,  on  the  whole, 
to  believe  that  the  infusioa  of  tobacco,  when  injected  into 
the  intestines,  influences  the  heart  through  the  medium  of 
the  nervous  system  ;  but  I  have  not  been  able  to  devise  any 
experiment,  by  which  the  truth  or  fallacy  of  this  opini(jii 
might  be  put  beyond  the  reach  of  doubt. 

It  appears  remarkable,  that  the  brain  and  nervous  svsleti, 
although  not  necessary  to  the  action  of  the  heart,  should, 
when  under  the  influence  of  the  infusion  of  tcbacco,  be 
capable  of  influencing  this  organ  so  as  to  stop  its  action; 
but  this  is  analogous  to  what  we  see  occur  in  consequence 
of  violent  emotion*  of.  the  mind.  Those  slates  of  the 
nervous  syleni,  which  accompany  the  passions  of  jov,  fear, 

or 
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or  anger,  when  existing  in  a  moderate  degree,  render  the 
heart  more  sensible  to  the  stimulus  of  the  blood,  and  in- 
crease the  frequency  of  its  contractions;  while,  wl.en  the 
same  passions  exist  in  a  greater  degree,  the  heart  is  rendered 
altogether  insensible  to  the  stimulus  of  the  blood,  and  syn- 
cope ensues. 

[To  be  continued.] 

XXI,  Hhtory  of  fatnl  Elf'ccis  froin  the  accidental  Use  of 
ll'hite  Lend ;  in  a  Letter  to  the  President.  By  John 
Defaung,  Surgcoji,  F.Al.S.;  with  additional  Remarks 
ly  William  SHnARMAN,  ili.D.F.iU.S.* 

x\t  the  sitting  of  January  30,  ISOp,  a  verbal  communica- 
tion was  made  to  the  Society,  by  the  author  of  the  following 
memoir,  of  some  extraordinary  symptoms,  followed  by  the 
death  of  several  individuals  of  a  family  whom  he  had  at- 
tended. It  appearing  to  the  members  present  highly  pro- 
bable that  these  u!iiortunate  events  originated  from  the 
poison  of  ieadf,  a  committee  was  deputed  to  investigate  and 
to  endeavour  to  detect  the  real  cause  of  the  fatality;  which 
the  following  relation  lully  aiid  satisfactorily  explains. 

Aidersgate  Street,  Oct.  4,  180.0. 

If  the  following  narrative  do  not  convey  any  important 
medical  infornv^.imn,  it  niav  not  be  wholly  uninstructive, 
as  it  relates  to  a  dtiuicsiic  calanniv,  occasioned  by  a  cir- 
cun)stance  which  at  the  tin)e  was  wholly  unsuspected;  and 
it  may  at  least  inculcate  the  necessity  of  a  closer  investiga- 
tion of  symptoms  ironi  causes  not  fully  ascertained,  and  at 
the  same  tin)c  evince  the  fallacy  of  hasty  prognostics. 

On  the  21st  of  October  last,  I  was  desired  to  visit  Mrs.  R., 
the  vvife  of  a  respectable  tradesman  ija  Aldersgate-street, 
who  complained  of  violent  pain  in  the  scrobiculus  cordis, 
with  great  soreness  of  the  epigastric  region  when  pressed 
upon.  She  had  vomited  a  considerable  qnantity  of  bilious 
matter,  and  at  the  same  tiirie  her  bowels  were  constipated: 
tlie  pulse  was  calm  and  regular,  the  tongue  clean  and  mcist, 
and  there  was  no  ssniptom  of  fever  present.  She  imme- 
thatcly  tf)ok  a  cathartic,  \\hich  operated,  and  an  opiate  in 
the  evening",     'i'he  following  morning  the  patient  appeared 

*  From  the  Transactions  of  ths  Medleal  Society  of  London,  vol.  i.  part  i. 

f  On  the  following  evening  Ur.  Shearman  delivered  the  annexed  com- 
munication, ■whic!)  served  to  contirm  tli-  probability  of  these  suspicion,";; 
although  Mr.  D.  had  been  hitherto  unsuccessful  in  detecting  the  precise 
origin  of  the  exciting  cause. 

relieved; 
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relieved ;  in  the  evening,  however,  the  pains  and  vomiting 
recurred,  and  these  symptoms  continued  for  some  succes- 
sive davs,  in  so  distrcssinii  a  dc<j:ree,  that  it  waij  deemed 
advis;ible  to  consult  the  family  phvsician,  which  was  done 
on  November  -1,  1SU8.  At  tl.is  time  these  symjuoms  con- 
tinued asaheadv  intunated,  without  any  appearance  of  fever, 
and  hence  the  |ihysician  was  inducetl  to  eor.sider  the  affec- 
tions as  of  a  rheun)atic  and  spasmodic  nature. 

In  a  few  davs,  in  conse«]uence  of  the  amendment  of  the 
patient,  he  discontinued  hin  visits.  In  about  a  week  after 
this  period,  a  boy  in  the  same  family,  nearly  sixi'i'en  years 
of  ace,  was  seized  wiih  symptoms  exactly  siniilar  to  those 
of  the  preceding  case,  and  similar  remedies  afforded  only 
partial  relief,  lili  at  lent^th  he  was  removed  into  the  country, 
and  thereby  recovered  his  health. 

A  week  after  the  attack  of  this  youth,  the  eldest  child,  a 
boy  six  years  old,  was  also  seized  with  analogous  sym- 
ptoms, and,  the  mother  having  relapsed  into  her  former 
state,  the  physician  was  again  consulted  on  the  IQih  of 
November.  At  this  tin)e  three  other  persons  in  the  family 
laboured  under  similar  affections,  and  suspicions  were  now 
entertained  that  some  prisonous  substance  might  have 
caused  this  general  indisposition  oi  the  family;  but  after 
'minute  investigation  no  one  circumstance  was  discovered 
to  confirm  this  suspicion,  or  to  elucidate  the  source  of  so 
extensive  a  calamity. 

The  sickness  and  pain  continued  unabated  in  Mrs.  R. ; 
but  the  son,  after  the  period  of  a  fortnight,  was  deemed  in 
a  state  of  convalescence  bv  his  physician,  who  discontinued 
his  attendance  ;  he  was,  however,  soon  after  seized  with 
convulsions,  and  expired  within  a  few  hours.  Unexpected 
and  severe  as  this  shock  was,  Mrs.  R.  afterwards  gradually 
grew  a  little  better.  She  had  hitherto  continued  to  suckle 
her  child,  which,  it  being  fifteen  months  old,  she  was  ad- 
vised to  wean:  to  this  she  reluctantly  consented.  In  about 
ten  days  afterwards  the  child  became  somewhat  costive, 
without  any  other  apparent  indisposition;  but  at  this  period 
it  was  seized  with  vomiting  and  convulsions,  and  suddenly 
expired.  The  unhappy  parent  n.ow  experienced  a  return  of 
her  complaints,  and,  under  a  persuasion  of  the  inefficatfy 
of  professional  aid,  she  was  prevailed  upon  to  consult  an 
empiric,  whose  attendance,  though  continued  to  the  end 
of  the  year,  proved  nnavailing;  and  on  the  3d  of  January, 
1809,  she  had  the  advice  of  Mr.  Chevaher,  an  experienced 
surgeon,  who  considered  the  patient's  complaint  to  be 
chroni<;  rheumatism;  and  by  the  use  of  clysters  of  warm 
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water,  oily  mucilaginous  nicdicines,  fomentations,  and  ve-- 
sicatories,  she  appeared  to  experience  more  relief  than  at 
any  period  since  the  first  attack  ;  but,  although  the  vomit- 
ing and  sickness  were  let;s  violent  and  frequent,  the  pain 
and  sorent-ss  of  the  abdomen,  first  complamcd  of,  never 
entirely  subsided:  she  was,  however,  able  to  sit  up  and 
amuse  herself  with  a  little  needlework,  and  even  to  go 
about  the  domcsiic  concerns  of  the  faniily,  and  Mr.  Che- 
valier had  proposed  to  pay  his  final  visit  on  the  21st.  On 
the  niornin<i"  of  this  day  she  rose  at  ten  o'clock,  and  within 
the  space  of  an  hour  afterwards,  whilst  standing  near  the 
desk  of  drawers,  she  suddenlv  exclainied,  "  I  am  dying!" 
She  was  seized  with  convulsions,  which  continued  till  five 
o'clock  in  the  afternoon,  when  she  expired. 

On  the  subsc(]uent  day,  Mr.  Ciievalier,  whose  anatomi- 
cal skill  is  well  known,  examined  tlie  body  by  dissection. 
Neither  the  thoracic  and  abdominal  viscera,  nor  the  brain, 
upon  the  most  minute  examination,  exhibited  the  least  ap- 
pearance of  disease;  in  short,  not  the  least  trace  could  be 
discovered  of  any  morbid  atlectioii. 

With  respect  to  the  three  other  persons  already  mentioned 
to  have  been  mdisp(>»ed,  the  servant  maid,  one  of  them,  was 
conveyed  to  her  li  lends,  and  recovered.  A  sister-in-law  of 
Mrs.  R.  also  recovered  ;  but  thf  tiiird,  who  was  her  mother- 
in-law,  died,  after  lingeruiii  under  disease  till  March. 

These  circumstances  having  been  earsonly  communicated 
to  the  Medical  Society,  Dr.  Adams,  Dr.  Hamilton,  and 
Mr.  Lawrence,  were  requested  to  vi^it  the  house  of  this 
unfortunate  family,  and  to  endeavMur  to  ascertain  the  cause 
of  the  calamilv.  Every  culinary  article  and  the  whole  pre- 
mises were  accurately  examined,  bat  without  its  leading  to 
any  discovery.  It  appeared,  indeed,  that  Mr.  R.^  the  hus- 
band of  the  deceased  l.adv,  bad  purchased  a  cask  of  sugar 
at  a  sale,  a  considerable  part  of  which  had  been  disposed  of 
to  some  friends  in  the  coiuiiry,  who  had  used  it  without 
•iticonvenience,  and  hence  no  suspicion  was  entertained  of 
this  article  having  produced  the  falalitv  in  Mr.  R.'s  lamily. 

In  this  state  of  uncertaintv,  Yyv-  Laird,  another  member 
of  the  Mt'dica!  Society,  visited  the  house;  ant!,  on  ex- 
aTniniup  the  cask  w  hich  had  contained  the  sugar,  he  ob- 
served .a  white  powder  adhering  to  its  inner  surface,  and 
•which,  on  being  heated  by  the  blow-pipe  on  charcofil,  af- 
•fordt-d  a!^ij'--^lt5  of  lead  in  the  metallic  stale. 
•  The  mystery  was  thus  at  lengtb,  developed.  The  sugar 
■had  been  injudiciously  put  into  a  cask  which  bad  previously 
cuntamcd  wliilc  lead.     Ibat  part  of  the  sugar  which  vva^ 
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sent  into  the  country  had  probably  been  taken  out  of  the 
middle  of  the  cask,  and  had  never  come  in  contact  with 
the  lead  ;  whilst  that  which  was  used  by  the  family,  having 
been  taken  from  the  side,  was  impregnated  with  this  metal, 
and  doubtless  was  the  source  of  the  fatal  events  described. 

Of  nine  persons  in  tliis  fannly,  who  were  more  or  less 
indisposed,  four  died,  and  the  etfccts  of  the  poison  appear 
to  have  been  nearly  in  the  ratio  of  their  respective  ages. 

The  infant,  fifteen  months  old,  was  attacked  and  expired 
xvithin  the  space  of  twenty-four  hours;  the  child  six  years 
of  age  survived  a  fortni^^ht ;  Mrs,  R.,  aged  forty,  lingered 
three  months  before  the  fatal  event  took  place  ;  and  the 
mother-in-law,  ag-ed  sixtv-seven,  died  four  months  after  the 
attack. 

The  symptoms  in  each  were  very  similar.  The  vomit- 
ing, pain  in  the  stomach,  and  costiveness,  marked  the  at- 
tack of  the  disease*,  and  the  soreness  of  the  epigi;aslric  re- 
gion in  those  who  recovered  was  not  removed  by  medicine, 
but  seemed  rather  gradually  to  wear  away  by  time  or  change 
of  air.  The  matter  vomited  was  usuallv  of  a  dark  yellow 
colour,  though  sometimes  green  ;  the  faices  were  in  general 
dark-coloured;  but  in  the  case  of  Mrs.  R.  they  were  com- 
pletely white  during  the  S[)ace  of  twenty-four  hours  only. 

There  was  a  considerable  sameness  in  the  medical  treat- 
ment. The  opiates  which  were  given  afforded  no  mitiga- 
tion of  the  symptoms,  unless  joined  with  cathartics,  and 
aided  by  fomentations.  Sec.  The  countenances  of  all  the 
patients  exhibited  a  pale,  sickly,  wan  aspect.  The  pulse 
in  each  was  slow  and  regular,  rather  indeed  sluggish,  and 
generally  below  the  natural  slate;  but  in  no  instance  was 
there  any  symptom  of  paralysis. 

J.  Deering. 


Further  Observations  on  the  same  Sulject.      By  WiLLiANf 
Shearman,  M.D.F.M.S. 

The  circumstance  related  in  the  preceding  communica- 
tion of  several  persons  in  the  same  family  being  attacked 
with  similar  symptoms,  differing  only  in  degree,  and  re- 
sembling in  appearance  those  of  the  colica  pictonum,  the 
exciting  cause  of  which  coidd  not  be  discovered  alter  the 
most  accurate  research,  brings  to  my  recollection  an  occur- 
rence which  happened  within  my  observation  several  years 
ago,  where  this  disease  raged  with  different  degrees  of  vio- 
lence among  a  great  number  of  people,  produced  in  all  of 
them  by  the  same  unsuspected  cause^  and  which,  in  its  in- 
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ciplent  and  milJcr  state,  from  its  general  (Jrevalcncc,  was 
not  recognised  either  by  the  other  practitioners  ot"  the  town 
where  I  then  resided,  or  niyseli,  to  l)c  the  genuine  painters' 
colic. 

This  town,  a  sea-port  in  Essex,  contained  between  three 
and  tour  thousand  iniiahitanls,  and  at  the  time  I  sjicak  of, 
very  many  people,  cliielly  adults,  and  a  greater  proportion 
of  them  men,  complained  of  occasional  violent  colic  pains, 
chiefly  occurring  alter  meals,  attended  with  an  obstinate 
cosliveness;  and  although  these  svn)ptoms  were  for  a  time 
relieved  by  the  use  of  purgatives  and  other  means,  they  al- 
fT'ost  universallv  recurred.  The  progress  of  the  disease, 
even  in  those  cases  where  it  attained  i;s  ulniost  violence, 
was  in  almost  every  instance  so  insidious  and  so  slow,  as 
to  leave  us  unappreliensive  of  its  true  character;  which, 
ho-A'ever,  was  at  length  brought  to  light  in  the  fullou-ing 
manner : 

An  infant,  under  twelve  months,  at  the  breast,  who  had 
been  subject  to  complaints  arising  from  acidity  of  the  food, 
was  tormented  with  most  excruciating  pain,  apparently  in 
the  bowels,  attended  by  a  very  great  degree  of  constipation, 
and  accompanied  with  violent  straining  efforts  at  evacua- 
tion, resembling  tenesmus.  The  sufferings  of  this  poor 
little  child  were  in  the  highest  degree  distressing,  and  it 
obtained  but  temporary  relief  from  the  warm  bath,  laxative 
injections,  those  of  an  anodyne  quality,  the  throwing  up 
into  the  rectum  warm  oil,  opiates  and  purgatives  combined, 
or  from  any  treatment  whatever  that  could  be  suggested. 
The  seeing  so  unusually  severe  a  case,  suggested  to  mv 
mind  the  probability  that  some  improper  substances  had 
been  exhibited  to  the  little  patient,  and  I  was  earnest  in 
my  inquiries  to  this  point.  All  my  endeavours  only  ascer- 
tained that  the  nurse  had  occasionally  given  the  child  a 
tea  spoonful  or  two  of  ardent  spirit  in  its  food;  a  practice, 
which,  although  I  much  reprobated,  I  knew  to  be  too  com- 
mon among  nurses,  solely  to  account  for  this  violent  dis- 
ease. My  patient  al  length  fell  a  victim  ;  and  a  very  short 
time  after,  the  father  of  the  child  regretting  to  me  the  mis- 
management of  its  nurse  in  giving  it  spirits,  observed,  that 
he  himself  was  occasionally  tormented  with  pains  in  his 
bowels,  which  he  was  inclined  to  attribute  to  drinking  a 
single  glass  of  Hollands  and  water  every  night.  This  in- 
duced a  suspicion  in  my  mind  ;  and  upon  dropping  into  a 
small  quantity  of  the  spirits  a  single  drop  of  the  volatile 
tincture  of  sulphur  of  the  old  London  Pharmacopceia,  it 
assumed  a  very  dark  colour,  affording  a  certain  evidence  of 
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its  containing  a  metallic  poison.  This  Hollands  geneva 
Lad  been  bought  at  the  king's  excise  warehouse  in  the  town, 
where  many  hnndied  gallons  were  annually  sold,  tliat  had 
been  seized  by  the  e.xcise  officers  from  j)tr.>ons  aitempliug 
to  smncgle  it  into  this  country.  The  genlleuKin,  grieved 
at  the  loss  of  his  child,  which  he  could  no  K)iiger  fail  to 
attribute  to  its  true  source,  brought  up  the  chief  managing 
officer  before  the  magistrates;  when  he  confessed  that  the 
whf»le  of  tlie  quantity  of  Hollands  sold  at  the  last  sale  had 
been  iinprciinaicd  with  sugar  of  lead,  for  the  purpose  of 
depiiving  the  spirit  of  the  colour  which  it  alwavs  obtained 
by  being  kept  for  some  time  in  the  tubs  in  v\hich  it  was 
broucht  over  sea  bv  the  smuirslers,  and  i!ie  loss  of  which 
colour  eniianced  its  price  by  three  or  four  shillings  a  gallon. 
This  circumstance  afforded  an  rasy  explication  of  the  cause 
of  the  malady  which  had  so  generally  prevailed  ;  and  hence- 
forth none  other  than  coloured  Hollands  were  exposed  to 
sale  at  the  excise  warehouse,  as  had  been  the  custom  pre- 
vious to  this  scientific  atienipt  of  the  above  officer,  at  once 
to  increase  the  kinsi's  revenue  and  his  own. 

This  recital  strvuigly  illustrates  the  obscurity  in  which 
the  occasional  causes  of  disease  may  sometimes  be  invol- 
ved;  and,  as  a  proof  of  the  difficulty  (jf  raising  suspicion 
of  the  deleterious  quality  of  substances,  I  may  mention, 
that  among  those  who  died  on  this  occasion  was  a  dissent- 
ing clergyman,  about  sixty  ^•ears  of  age,  a  man  of  good 
sense  and  observation,  of  temperate  habits  (if  the  daily  cus- 
tom of  taking  a  glass  of  spirits  and  water  after  supper  is 
not  to  be  considered  a  deviation  from  the  rules  of  temper- 
ance), whose  wife  carried  on  the  business  of  a  druggist; 
and  it  maybe  supposetl  thev  were  both  acquainted  with  the 
noxious  qualities  of  the  preparations  of  lead  :  yet  it  ap- 
peared that  the  sujiar  of  lead  with  which  this  spirit  was  im- 
pregnated had  been  bought  at  their  house  by  the  exciseman 
himself,  and  in  quantities  of  2Slbs.  at  a  time;  but  it  did 
not  occur  to  either  of  them,  or  to  his  medical  attendant, 
that  the  disorder  was  connected  with  the  drinking  of  ihe 
Hollands.  It  is  to  be  remembered,  that  in  the  early  stai^es 
we  have  no  certain  diagnostic  signs  by  which  the  cohca 
pictonnm  can  be  distinguishetl  from  the  other  species  of 
colic  ;  it  is  only  by  its  ultimate  effects,  or  by  a  knowledge 
of  its  exciting  causes,  that  we  can  confidently  pronounce 
concerning  the  existence  of  the  disease. 

W.  Shearman. 
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XXII.  Memoir  on  the  Existence  of  a  Comhimition  nf  Tan- 
nin and  a  vegetable  Alallei'  in  some  Fegetables.  By 
Messrs.  Foukcroy  and  Vauquklin*. 


I 


§  T.   Suhjecl  of  our  Inquiries. 


r  was  nalural  to  suppose  that  when  there  were  formed, 
either  sueces«>ivcly  or  simultaneously,  tannin  and  animal  sub- 
stances in  vegetables,  these  two  compounds  would  unite 
when  they  met:  nevertheless,  although  ihe  knowledge  we 
have  acquired  on  the  subject  oFiannin  and  the  animal  sub- 
stance give  great  probability  to  this  opinion,  no  chemist  has 
yet  announced  the  existence  of  this  species  of  combiiiatiou 
in  plants. 

Upon  analysing  several  vegetable  matters  more  or  less 
different  from  each  other,  and  particularly  the  Indian  ches- 
nur,  garden  beans,  lentils,  &c.,  we  discovered  the  com- 
pound in  question,  and  we  shall  now  give  the  result  of  our 
experiments. 

The  facts  which  we  are  about  to  describe  seem  interest- 
ing, because  they  afford  an  explanation  of  a  great  num- 
ber of  phacnomena  observed  in  the  analysis  of  vegetables, 
as  well  as  in  their  employment  in  dyeing  or  in  other  arts, — 
phenomena  which  the  chemists  have  not  yet  been  able  to 
account  for. 

§  11.  Examination  of  the  Skin  of  Garden  Beans. 

It  was  in  the  skin  which  covers  the  cotyledon  of  the 
bean  that  we  first  ascertained  the  combination  of  tanniu 
with  an  animal  matter. 

When  macerated  m  tepid  water  for  24  hours,  this  tunic 
comnnuiicated  to  the  water  the  property  of  reddening  turn- 
sole tincture,  that  of  precipitating  the  solution  of  sulphate 
of  iron  blue,  the  solution  of  glue  in  yellowish-white,  lime 
water  in  red  flakes  like  oxide  of  iron,  the  acetate  of  lead 
in  yellowish-white,  and  at  the  same  time  the  property  of 
experiencing  no  effect  from  the  infusion  of  gall-nuts. 

The  characters  of  this  water  prove  that  it  contains  a  free 
acid  and  tannin.  We  must  here  remark,  that  pure  tannin 
precipitates  iron  brown  and  that  when  it  is  joined  with  an 
acid  it  precipitates  it  blue. 

The  skins  of  garden  beans  submitted  four  different  times 
to  the  action  of  large  quantities  of  boiling  water  always 
communicated  to  it  the  above  properties,  but  in  a  remarka- 
bly decreasing  ratio. 

*  Aimales  du  Museum  (THisl.  Nat.  tome  sv.  p.  77. 
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When  they  no'  longer  furnish  any  thing  to  the  water, 
they  preserve  the  properly  of  becoming  iiisiamly  ot  a  deep 
black  by  the  ;)ppIication  of  a  little  suiphale  of  iron:  even 
when  reduced  lo  pulp  and  washed  with  boiling  water,  they 
si  ill  become  black  wlien  in  contact  with  this  salt. 

§  III.  First  Result  of  the  foregoing  Trials  :  ulterior  Experi- 
ments on  the  same  Bodies. 

These  experiments  besran  to  make  us  suspect  that  the 
taimin  to  which  the  eflects  above  described  are.  nianilestly 
owin-^^,  was  combined  in  the  pellicles  of  the  garden  beans 
with  some  substance  wliich  opposed  its  solubility  in  v\ater. 

In  order  to  ascertain,  if  possible,  the  nature  of  this  sub- 
stance, we  put  into  a  slight  solution  of  potash  a  portion  of 
pounded  pellicles,  and  heated  the  mixture  gently.  The  li- 
quor soon  became  of  a  purple-red  colour,  as  well  as  the 
substance  of  ihe  pellicles.  When  filtered,  and  mixed  to  satu- 
ration with  the  acetic  acid,  this  liquor  preciiMtaicd  a  reddish 
matter  in  the  form  of  flakes,  having  a  gelatinous  appearance; 
and  it  preserved  but  a  very  feeble  colour  itself. 

The  alkaline  lixivium,  thus  cleared  by  the  acetic  acid  of 
the  substance  which  it  had  taken  up  from  the  pellicles  of  jrar- 
den  beans,  did  not  give  a  blue  colour  to  the  solution  of  sul- 
phate of  iron;  the  mixture  merelv  assumed  a  slight  brownish 
colour;  but  the  matter  precipitated,  on  the  contrary,  became 
intensely  black  with  this  metallic  solution,  so  that  the  tan- 
nin was  really  dissolved  by  the  potash  with  the  matter  to 
which  it  was  united,  and  afterwards  precipitated  with  this 
same  substance  by  the  acetic  acid,  the  action  of  which  is 
here  confined  to  the  saturation  of  the  potash.  The  pellicles 
of  the  beans,  when  cleansed  by  repeated  washings,  and 
distilled  in  a  slow  fire,  furnished  a  liquor  slightly  acid,  but 
from  which  caustic  potash  extricated  a  great  quantity  of 
ammonia  :  the  produce  of  the  distillation,  bclore  bcino-  ijuis 
mixed  with  the  potash,  gave  a  blue  precijiiiatc  with  sulphate 
of  iron. 

From  these  last  experiments,  it  appears  no  longer  doubt- 
ful to  us,  that  the  skins  of  garden  beans  actually  contain  a 
combination  of  tannin  and  an  animal  substance:  we  are 
even  inclined  to  think  that  the  greatest  part  of  the  paren- 
chyme  of  those  skins  is  formetl  of  this  combination. 

Their  charcoal  yielded  upon  incineration  a  small  quantity 
of  ashes  formed  of  carbonate  of  lime,  phosphate  with  the 
same  base,  and  oxidated  uron. 

The  envelopes  ofthe  lentils  presented  precisely  the  same 
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properties  and  the  same  results  with  those  of  garden  brans: 
\vc  feha;l  therefore  dispense  with  any  furilier  details  on  this 
head. 

§  IV.   Examination  of  the  Leaves  of  the  Indian  Chesnvt-  tree. 

Tile  leaves  of  the  chesnut-trce,  when  deprived  bv  alcohol 
of  all  which  was  soluble  in  it,  having  been  afterwards  sub- 
jected to  the  action  of  boiling  waicr,  communicated  to  it  a 
light-brown  colour,  viscosity,  and  the  property  of  frothing 
on  agitation. 

This  liquor,  when  evaporated  to  dryness,  left  a  small  quan- 
tity of  brownish  matter,  which  was  attached  to  the  capsule 
in  a  thin  shining  layer  like  a  gum,  which  burned  with  a 
crackling  noise,  exhaling  a  fetid  vapour  sensibly  ammo- 
iiiacal.  Its  solution  in  wyier  precipitated  iron  black,  and 
the  acetate  of  lead  \  el  low,  but  produced  no  effect  in  gliu', 
nor  in  the  infusioii  ot  gall-nuts. 

We  are  of  opinion  thai  this  substance  is  also  a  combina- 
tion of  animal  matter  and  of  tannin  insoluble  in  alcohol, 
'and  by  no  means  a  gum,  as  the  ap^pearances  denote;  and 
this  combination,  as  is  the  case  with  the  pellicles  of  garden 
beans  and  lentils,  is  accompanied  by  a  superabundance  of 
tannin,  which  alcohol  takes  up.  Thus,  when  we  treat  these 
substances  tlirectlv  by  water,  the  free  acid  and  tannin  favour 
the  solubihty  of  those  combinations  saturated  with  the  ani- 
mal matter  ai.d  tannin,  v/hich  for  the  greater  part  remain 
insoluble,  in  the  case  in  which  wc  first  treat  these  vegetable 
matters  with  alcohol. 

The  leaves  of  the  chesnut-tree,  when  successively  freed 
by  alcohol  aiid  by  water  of  every  thing  which  is  soluble  in 
these  two  menstrua,  and  when  dried  and  afterwards  distilled, 
furnished  an  ammouiacal  vapour  so  strong  as  to  be  scarcely 
supportable,  and  a  very  alkaline  liquor.  This  last,  when 
saturated  by  the  muriatic  acid,  precipitated  the  solution  of 
sulphate  of  iron  in  blackish  blue  ;  which  proves  that  .there 
Still  remained  in  these  leaves  a  certain  quantity  of  the  com- 
bination of  animal  matter  and  tannin,  which  neither  the 
alcohol  nor  the  water  could  dissolve. 

§  V,  Attempts  made  to  imitate  the  vegetulle   Compoimd 
above  described. 

Although  we  were  well  convinced,  bv  the  properties 
which  we  have  detailed,  and  by  various  other  exi)eriments 
on  the  leaves  of  the  chesnut-tree,  that  the  matter  in  ques- 
tion is  a  true  combination  of  animal  principle  and  tannin, 
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ve  were  ncverlhi'lc?r.  at  a  !o«:s  how  lo  arcount  for  its  solu- 
tion in  water;  this  comhinatioti  being  in  fact  hut  very  lillle 
so  of  itself. 

Siipposinsi  that  the  acids,  which  frequently  exist  in  the 
jiVmts,  and  the  tannin  itselt  when  it  is  in  excess,  could  fa- 
vour this  solution,  we  thought  it  right  to  make  some  ex- 
|)v'rnnenl3  lo  verity  this  conjecture :  after  having  saturated 
therefore  a  solution  ot  the  laiuiin  of  gall-nuts  with  annnal 
2;lue  dissolved  in  water,  we  treated  the  precipitate,  when 
well  washed,  with  acetic  acid  on  the  one  hand,  and  with 
phosphoric  acid  on  the  other:  these  two  acids  produced,  hy 
means  of  a  slight  heat,  the  complete  solution  ot  the  iaunate 
of' gfdnlific,  or  tanvated  gelatine. 

The  following  are  the  properties  exhibited  to  ns  by  the 
solution  maile  with  the  acetic  acid  :  1.  Ff  we  raise  the  tem- 
perature to  the  boiling  point,  it  becomes  turbid  qnd  white 
iike  milk,  but  precipitates  nothing  :  2d.  Neither  the  solution 
of  gelatine  nor  that  of  taimin  produces  any  chang;e  in  it: 
3d.  It  precipitates  iron  black,  and  the  acetate  of  lead  yel- 
Jow:  'Jth.  Alcohol  very  much  dephlegmated  precipitates 
the  tannate  of  gelatine  ivoxw  its  acid  solution  in  white  flakes, 
which  become  brown  when  they  unite. 

This  last  experiment  shows^  that  when  we  treat  with  al- 
cohol paits  of  vegetables  which  contain  at  the  same  time 
acids  soluble  in  this  agent,  and  tnnnale  of  gelatine  or  albu- 
Tiien,  the  lirst  are  taken  up,  and  the  other  becomes  insoluble 
in  the  water,  if  there  is  not  in  the  vegetable  matter  some 
other  acid  insoluble  in  alcohol.  Thus,  when  we  treat  these 
kinds  of  plants  directly  by  water,  we  obtain,  as  we  have  said 
above,  much  more  of  the  combination  of  tannin  and  ani- 
mal matter  existing  in  the  solution. 

It  \\  ill  be  found  from  what  precedes,  that  there  is  the  tnost 
remarkable  analogv  between  the  properties  of  tannin  and 
animal  o-elatlne,  and  those  of  the  natural  combination  which 
we  have  discovered  In  several  astringent  veoetables  :  only 
there  is  more  tannin  in  the  natural  combination  :  the  arti- 
ficial contains  more  animal  matter,  and  yields  niore  am- 
monia upon  distillation. 

§  VI.   Fiew  as  to  the  Existence  of  this  Compound  in  viany 
Fcgetables,  and  as  to  its  Uses. 

Although  we  have  only  examined  the  combination  in 
question  in  a  small  number  of  vegetables,  we  have  reason 
to  think  that  it  is  very  common  among  all  of  them.  It  is 
that  which  sometimes  makes  the  vegetable  infusions  turbid, 
or  is  separated  from  them  in  tlie  form  of  pellicles  of  various 
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thickness,  when  they  are  boiled  or  evaporated.  It  is  to  this 
thvit  the  sediments  are  owing  which  are  formed  in  some 
infusions  when  ihev  cool,  and  wliich  ate  dissolved  after- 
wards with  more  or  less  difficulty.  It  is  this  substance 
also,  perliaps,  which,  as  well  as  some  other  combinationsof 
different  veae^able  principles  with  which  it  may  be  mixed, 
has  been  taken  for  more  than  half  a  century  for  a  peculiar 
principle,  and  which  has  been  denominated  the  extract  of 
plants.  This  is  certainly  the  case  with  the  astringent  plants, 
and  particularly  the  roots,  wood,  bark,  &c.  which  have  this 
character. 

It  would  be  very  interesting  to  examine  with  care,  and 
with  the  views  above  pointed  out,  the  extracts  which  are 
prepared  by  the  apothecaries,  and  to  inquire  if  the  name  of 
extractive  matter^  adopted  since  17S7,  in  order  to  designate 
homogeneous  principle  in  plants,  ought  to  be  retained  in 
the  present  slate  of  science. 

While  we  expect  that  something  more  will  be  done  on  this 
subject,  we  beg  leave  to  assure  our  readers,  that  the  vegetable 
substances  employed  as  body-colours  in  dyeing,  and  in  giving 
a  brownness  to  common  cloths,  contain  a  combination  of 
tannin  and  animal  matter:  of  this  number  are  chiefly  the 
bark  of  the  alder  tree,  of  the  ash,  the  green  shell  of  wal- 
nuts, Sec:  to  these  we  may  add  the  Indian  chesnut-tree, 
since  the  compound  of  tannin  contained  in  its  leaves  unites 
very  easily  with  wool,  silk,  and  even  cotton  3  and  the  co- 
lours thus  given  appear  very  solid. 

We  are  inclined  to  think,  therefore,  that  the  theory  of 
dyeins;  may  acquiresomeiunprovementsfrom  a  precise  know- 
ledore  of  a  compound  hitherto  unknown  in  plants,  and 
which  acts  a  peculiar  part  in  tlic  production  of  colours  ap- 
plied without  previous  preparation  upon  cloths. 

It  results,  for  instance,  from  our  inquiries,  that,  in  order 
to  fix  the  colouring  matter  of  woods  and  barks  upon  cloths 
of  vegetable  origin,  it  would  perhaps  be  advantageous  to 
prepare  them  first  with  animal  liquors,  in  order  to  precipitate 
more  abundantly  the  tannin  and  the  tannated  substance, 
which  it  renders  more  soluble:  there  is  even  reason  to  be- 
lieve that  this  process  is  already  in  use  in  some  manufac- 
tories. 

Miiiht  we  not  also  be  permitted  to  ascribe  to  the  same 
combination  a  physiological  use  with  respect  to  seeds,  and 
to  acknowledge  in  the  chemical  composition  of  their  en-. 
velopes  an  anxiety  on  the  part  of  nature  to  preserve  them  by 
coverino;  them  with  an  insoluble  and  imputrescible  sub- 
Stance  T  What  we  have  discovered  as  belonsing  to  the  skins 
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of  garden  beans  and  lentils,  will  unquestionably  be  found  in 
a  great  variety  of  other  vegetables  when  subjected  to  the 
same  examination.  Those  whieh  do  not  present  a  similar 
nature  in  their  envelopes,  sometimes  exhibit  ligneous  or 
horny  envelopes,  or  dry  pellicles  clothed  or  penetrated  with 
a  waxy  suhstancr,  or  with  bitter  and  aromatic  oils,  in  which 
the  naturalist  will  recognise  a  similar  defensive  and  preser- 
vative property. 

XX  IT  I.  On  a  Case  of  nervous  Affection  cured  hj  Pressure  of 
the  Carotids ;  luith  some  physiological  Remarks,  By 
C.  li.  Farv.y,  iV.D.F.R.S.* 

CJbserving  that  the  Royal  Society,  of  which  I  have  the 
honour  to  be  a  men.bcr,  occasionally  receives  conmuinica- 
tions  illustrative  of  the  laws  of  animal  life,  which  are  indeed 
the  most  important  branch  of  physics,  I  take  the  liberty  of 
calling  their  attention  to  a  case,  eonlirming  a  principle 
which  I  long  ago  published,  and  which,  I  believe,  had 
never  till  then  been  remarked  by  pathologists. 

About  the  year  1786,  I  began  to  attend  a  young  ladv,  who 
laboured  under  repeated  and  violent  attacks,  either  of  head- 
ache, vertigo,  mania,  dyspnoea,  convulsions,  or  other  sym- 
ptoms usually  denominated  nervous.  This  case  I  described 
at  large  to  the  Medical  Society  of  London,  who  published 
it  in  their  Memoirs,  in  the  year  17S8.  Long  meditation 
on  the  circumstances  of  the  case  led  me  to  conclude,  that 
all  the  symptoms  arose  from  a  violent  impulse  of  blood 
into  the  vessels  of  the  brain  ;  whence  I  inferred,  that  as 
the  chief  canals  conveying  this  blood  were  the  carotid 
arteries,  it  might  perhaps  be  possible  to  intercept  a  consi- 
derable part  of  it  so  impelled,  and  thus  remove  those  sym- 
ptoms which  were  the  supposed  effect  of  that  iiiordinate 
influx.  With  this  view,  I  compressed  with  my  thumb  one 
or  both  carotids,  and  uniformly  found  all  the  symptoms 
removed  hy  that  process.  Those  circumstances  of  rapidity 
or  intensity  of  thought,  which  constituted  delirium,  im- 
mediately ceased,  and  gave  place  to  other  trains  of  a  hcalthv 
kind  ;  head -ache  and  vertigo  were  removed,  and  a  stop  was 
put  to  convulsions,  which  the  united  strength  of  three  or 
four  attendants  had  before  been  insufficient  to  counteract. 

That  this  extraordinary  cilcct  was  not  that  of  niere  pres- 
sure^ operating  as  a  sort  of  counteracting  stimulus,  was  evi- 
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dtnt;  for  the  salutary  effect  was  exactly  proportioned  to 
the  actual  pressure  of  the  carotid  itself,  and  did  not  lake 
place  at  all,  if,  in  consequence  of  a  wronii  direction  either 
to  the  right  or  lelt,  the  carotid  escaped  the  eftl-cts  of  the 
operation. 

'I  his  view  of  the  order  of  phaenoniena  was,  in  reality, 
very  conformahle  to  the  kniuvn  laws  of  the  animal  oeco- 
nomy.  It  is  adnnlted,  that  a  certain  momentum  of  the 
circulating  blood  in  the  brain  is  necessary  to  the  due  per- 
formance of  the  functions  of  that  organ.  Reduce  the  mo- 
mentuni,  and  you  not  only  impair  those  functions,  but,  if 
the  reduction  go  to  a  certain  degree,  you  brine:  on  syncope, 
in  which  they  are  for  a  time  su>:pendcd.  On  the  other 
hand,  in  nervous  affections,  the  sensibility  and  other  func- 
tions of  the  brain  are  unduly  increased  ;  and  what  can  be 
more  natural  than  to  attribute  this  effect  to  the  contrary 
caiise,  or  excessive  momentum  in  the  vessels  of  the  brain  ? 
If,  however,  this  analogical  reasoning  has  any  force  in  as- 
certaining the  principle,  I  must  acknowledge  that  it  did  not 
occur  to  me  till  twenty  years  afterward?,  when  a  irreat 
number  of  direct  experiments  had  appeared  to  me  clearly 
to  demonstrate  the  fact. 

Frnm  various  cases  of  this  kind,  I  beg  leave  to  select  one 
which  occurred  to  me  in  the  month  of  January  1805. 

Mrs.  T.  aged  51,  two  years  and  a  half  beyond  a  certain 
critical  period  of  female  life,  a  widow,  mother  of  two  chil- 
dren, thin,  and  of  a  middle  size,  had  been  habitually  free 
from  gout,  rheumatism,  haemorrhoids,  eruptions,  and  all 
other  disorders,  except  those  usually  called  nervous,  and 
occasional  colds,  one  of  which,  about  two  years  and  a  half 
before,  had  been  accompanied  with  considerable  cough, 
and  had  still  left  some  shortness  of  breathing,  afftciinsi"  her 
only  when  she  used  strong  uiuscular  exertion,  as  m  walking 
up  stairs,  or  up  hill. 

In  February  1803,  after  sitting  for  a  considerable  time 
in  a  room  without  a  fire,  in  very  severe  weather,  she  was  so 
ijuich  chilled  as  to  feel,  according  to  her  own  expression, 
'•'  as  if  her  blood  wiihiia  was  cold."  In  order  to  warm 
herself,  she  walked  briskly  for  a  considerable  time  about 
the  house,  but  ineffectually.  The  coldness  continued  for 
several  hours,  diu'ing  which  she  vias  seized  with  a  numb- 
ness or  sleepiness  of  her  leh  side,  together  with  a  mo- 
mentary deafness,  but  no  privation  or  heijeiude  of  the  other 
senses,  or  pain  or  giddiness  of  the  head.  After  the  dealness 
had  subsided,  she  became  preternalurally  sensible  to  sound 
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in  the  car  of  rbe  afffcled  side,  and  felt  a  sort  of  rnsliing  or 
tinirling  in  the  fingtrs  of  the  left  hand,  which  led  her  to 
conclude  that  "'  the  blood  went  too  forcibly  there." 

'Chough  the  colchiess  went  oiT,  what  she  called  numbness 
still  continued,  but  without  the  least  diminniion  of  the 
power  of  motion  in  the  side  aHcclcd.  In  al)ont  six  «eeks, 
the  numbness  extended  itself  to  the  right  side. 

Among  various  inefteclual  remedies  for  these  complaints, 
blisters  were  applied  lo  the  back,  and  the  insitle  of  the  left 
arm  above  the  elbow.  The  former  drew  well.  The  Litter 
iiitlamed  without  discharging ;  so  that  a  poultice  of  bre.id 
and  niilk  was  put  on  the  blistered  part.  After  this  jKriod, 
the  n)U5cles  of  the  liumerus  began  to  feel  as  if  contracted 
and  stifl'j  and  these  sensations  gradually  spread  then)selve3 
to  the  neck  and  head,  and  all  across  the  body,  so  as  to 
make  it  uncomfortable  for  her  to  lie  on  either  side,  though 
there  was  no  inability  of  motion. 

She  now  began  to  be  affected  with  violent  occasional 
flushings  of  her  face  and  head,  which  occurred  even  whde 
her  feet  and  lees  were  cold,  together  with  a  rushing  noise 
in  the  back  of  the  head,  especially  in  hot  weather,  or  fioni 
any  of  those  causes  which  usually  produce  the  feelings  of 
heat. 

It  is  difficult  to  give  intelligible  names  to  sensations  of  a 
new  and  uncommon  kind.  That  which  this  lady  deno- 
minated numbness,  diujinishcd  neither  the  motion  nor  the 
sensibility  of  the  parts  affected.  It  was  more  a  perception 
of  tightness  and  constriction,  in  which  the  susceptibility  of 
feelintr  in  the  parts  was  in  fact  increased  ;  and  the  skin  of 
the  extremities  was  so  tender,  that  the  cold  air  produced  a 
sense  of  uneasiness,  the  finest  flannel  or  worsted  felt  dis- 
agreeably coarse,  and  the  atten)pt  to  stick  a  pin  with  her 
fmijers  caused  intolerable  pain. 

In  the  month  of  September  1S03,  not  long  after  the  ap- 
plication of  the  blisters,  she  experienced,  in  certain  parts  of 
the  left  arm  and  thigh,  that  sensation  of  twitchino;  which 
is  vulgarly  called  the  ''  life  blood,"  and  wh.eh  soon  ex- 
tended itself  to  the  right  side.  Shortly  afterwards,  she  be- 
gan to  perceive  an  actual  vibration  or  starting  up  of  certain 
portions  of  the  flexor  muscles  of  the  fore-arm,  and  of  the 
deltoid  on  the  left  side;  not  so,  however,  as  to  move  the 
arm  or  hand. 

This  disorder  had  continued  with  little  variation  to  the 
perii)d  of  wy  first  visit.  'I'he  vibrations  constanilv  existed 
vihile  the  aim  was  in  the  common  posture,   the  fore-arm 
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and  hkiid  leaning  on  the  lap.  If  the  arm  were  stretched 
strongly  downwards,  the  vibration  of  the  flexors  ceased, 
but  those  of  the  deltoid  coniinutd.  The  arm  being  strongly 
extended  forwards,  all  ceased  ;  but  returned  as  soon  as  the 
muscles  were  relaxed.  The  vibrations  were  of  different  de- 
grees of  frequency,  and  at  pretty  regular  intervals,  usually 
about  SO  in  a  minute.  They  were  increased  in  frequency 
and  force  by  any  thing  which  agitated  or  heated  the  patient, 
and  were  always  worse  after  dinner  than  after  breakfast. 
The  pulse  in  the  radial  artery  was  SO  in  a  minute,  and  ra- 
ther liard.  That  in  the  carotids  was  very  full  and  strong; 
and  each  carotid  appeared  to  be  unusually  dilated  for  about 
half  an  inch  in  length,  the  adjacent  portions  above  and  be- 
low being  much  smaller,  and  of  the  natural  size.  I  much 
regret  that  I  find  in  my  notes  of  this  case,  no  inquiry  whe- 
ther there  was  anv  coincidence  between  the  s\stoles  of  the 
heart  and  the  muscular  vibrations.  The  patient's  feet  were 
usually  cold,  and  her  head  and  face  hot.  The  feeling  in 
her  limbs  vas  much  as  I  have  above  described,  except  that 
the  sensibility  was  somewhat  less  acute  than  it  had  been, 
and  she  complained  of  a  tightness  all  over  her  head,  as  if  it 
had  been  bound  with  a  close  night-cap.  Her  sleep  was 
usually  sound  on  first  going  to  bed,  but  afterwards,  for  the 
most  part,  interrupted  by  dreaming.  Bowels  generally 
costive:  appetite  moderate  :  no  flatulency  or  indigestion: 
tongue  slightly  furred,  without  thirst:  urine  variable,  but 
generally  pale. 

The  late  Mr.  George  Crook,  surgeon,  was  present  while 
I  made  these  examinations;  and  when  we  afterwards  con- 
versed together,  I  remarked  to  him,  that  if  nty  theory  of 
the  usual  cause  of  spasmodic  or  nervous  affections  were  well 
founded,  I  should  probably  be  able  to  suppress  or  restrain 
these  muscular  vibrations  of  the  left  arm,  by  compressing 
the  carotid  artery  on  the  opposite  or  right  side;  while  little 
effect  might  perhaps  be  produced  by  compressing  the  ca- 
rotid of  the  side  affected.  The  event  was  exactly  conform- 
able to  my  expectation.  Strong  pressure  on  the  right  ca- 
rotid uniformly  stopped  all  tlie  vibrations,  while  that  oti 
the  left  had  no  apparent  influence.  I  may  add  that  these 
experimfnts  were  afterwards,  at  my  request,  repeated  on 
this  lady  in  London  by  Dr.  Baiilie,  and,  as  he  inforn)ed  me 
in  a  letter,  with  a  similar  result. 

It  is  perfectly  well  known  to  many  of  the  learned  mem- 
bers of  this  society,  tfiat  irritations  of  the  brain,  when  of 
moderate  force,  usually  exhibit  their  effects  oil  the  nerves  or 
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musrlcs  of  the  opposite  side  of  the  body  ;  and  in  the  case 
before  us,  it  is  diffieuh  to  understaiul  how  the  suspension 
of  these  aiitomatic  motions  could  have  l)een  produced  by 
this  pressure  of  the  opposite  carotid,  in  any  other  way  ihaa 
by  the  interruption  of  the  excessive  l^ow  of  blood  through 
a  vessel  n)c)rbidlv  ddaled;  in  consequence  of  which  inter- 
ruption, the  undue  irritation  of  the  braui  was  removed,  and 
the  muscular  fi'ores  peruiiiled  to  resume  iheir  usual  state  of 
rest. 

From  these  and  many  other  similar  facts,  I  am  disposed 
to  conclude,  that  irritation  of  the  brain,  from  undue  impulse 
of  blood,  is  the  common  though  not  the  only  cause  of 
spasmodic  and  nervous  affections;  and  I  can  with  the  most 
precise  regard  to  truth  add,  that  a  mode  of  practice  con- 
forn)able  to  this  principle  has  enabled  me,  during  more  than 
twentv  years,  to  cure  a  vast  number  of  such  maladies  which 
had  resisted  the  usual  means. 

An  investigation  of  all  the  modifications  of  the  principle 
itself,  and  ot  its  numerous  relations  to  therapeutics,  would 
be  inconsistent  with  the  views  of  the  Royal  Society,  and 
must  be  icserved  ibr  another  place. 

Bath,  Dec.  8.  1810. 


XXIV.  ISIcmoir  on  the  Adicn  of  Elastic  Fluids  upon  Meat. 

By  M.  HiLDEERAND. 

[Concluded  from  p.  76.] 

Pure  Carlonic  yfcid   Gas  obtained  ly  the  Calcination  of 
Chalk.     Over  Mar  cur  y, 

1st  day. —  JL  he  meal  became  of  a  crimson  red,  similar  to 
that  in  the  hydrogen  gas.  2d  to  the  ilih  day  there  was 
not  any  sensible  change  j  the  meat  had  the  appearance  of 
being  quite  fresh.  13ih  to  22d  day,  it  became  paler.  51st 
day,  the  meat  has  become  uniformly  pale,  and  has  the  ap- 
pearance of  cooked  meat,  and  somethmg  of  the  same  con- 
sistence ;  it  has  not  the  least  smell  nor  any  mark  of  putri- 
dity, it  is  neither  mf)ist  nor  sticky.  The  gas  was  absorbed 
by  hme,  except  a  small  residue  which  did  not  amount  to 
more  than  001 .  If  this  experiment  is  repeated  in  vesseh 
Slopped  with  cork,  aiid  some  meat  is  shut  U|)  in  one  bottle 
while  the  gas  is  hot,  and  in  another  not  until  after  the  i^as 
is  become  cold;  it  will  be  fouml  that  the  meat  put  into  the 
cold  gas  will  be  in  good  preservation  on  the  60th  day,  but 
w.ill  have  acquired  a  disagreeable  odour,  whereas  that  shut 

up 
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Tip  in  the  hot  gas  putixTics  on  ihe  30th  day,  and  is  entirely 
spoiled  by  the  COth. 

Nitrous  Gas.  Alove  Mercury . 
1st  dav.  The  meat  appealed  much  redder.  .51st  day. 
The  meat  had  preserved  its  fine  colour,  and  was  very  firm; 
the  liquor  which  trickled  from  il  had  a  fine  red  colour,  and 
had  deposited  a  small  quantity  of  whitish  matter,  resem- 
bling lat,  althomrh  the  meat  did  not  contain  any.  67'h 
day,  June  10.  The  meat  stiil  kept  its  bright  colour,  thire- 
lore  I  had  not  taken  it  out,  in  order  to  sec  how  long  lime 
was  required  for  its  decomposition. 

Third  Set. 
The  temperature  was  the  same  as  in  the  last  set  of  experi- 
ments. 

Oxygen  Gas  placed  over  JFnter,  ihe  Redpicut  containing 
28^  Cubic  Inches. 

1st  day.  The  meat  became  of  a  beautiful  red  colour.  2d, 
3d,  and  4th  days,  the  meat  preserved  its  colour,  and  did 
not  becin  to  putrefy.  Glh  dav,  I  could  distmguish  small 
transparent  drops:  these  increased  in  size  and  number  the 
7th  day;  on  the  Sth  they  were  turbid,  and  appeared  red. 
yth  day.  Putrefaction  is  apparent  on  the  whole  surface, 
which  begins  to  liquefy.  Ihe  gas  is  much  diminished  in 
bulk.  There  can  be  no  doubt  but  that  the  increase  of  tem- 
perature is  the  cause  of  the  more  speedy  putrefaction. 

10th  day.     The  gas   when  measured  by  the  gasometer 
had  diminished   7  cubic   inches.      Having  subjected  it   to 
the  action  of  lime  water,  it  diminished   6|  inches  more. 
Supposing  that  the  7  cubic  inches  absorbed  by  the  water 
were  carbonic  acid  gas,  we   see  that  there  were  13^  cubic 
inches  of  oxygen  consumed,  which  must  have  formed  18"75 
cubic  inches  of  carbonic  acid  iias.     Having  examined   the 
remaining  13  cubic  inches  with  nitrous  gas,  T  found  that 
they  consisted  of  3*4  of  azotic  gas  and  9O  of  oxvgen  ;  the 
28^  cubic  inches  of  oxygen  then  were  thus  accounted  for: 
13*3  in  the  carbonic  acid. 
3*4  in  the  azotic  gas. 
QG  oxygen  remaining. 


28-3 

Atmospheric  Jlir. 
The  meat  putrefied  and  was  decomposed  on   the  48th 
day  J  the  water  rose  up  considerably,  and  absorbed  21  cubic 

iuches 


On  the  Action  of  Elastic  Fluids  upon  Meat.  1 1 1 

inches  out  of  ihe  96  which  the  receiver  contaiiicil.  The 
experiment  being  interrupted,  I  hud  no  opportuniiy  of  con- 
tinuing my  observations. 

Pure  Hydrogen  GnS. 

1st  diy.  The  meat  became  of  a  red  poppy  colour.  4tli 
day.  No  aheration,  except  that  the  meat  appeared  to  be 
dried  up.  Oih  dav.  Some  mouldiness  might  be  ohseivcd, 
which  was  increased  on  ilie  7th  dav.  Frou)  the  Sth  to  the 
4  1st  day  no  change  could  he  perceived,  except  that  about 
the  2()tii  day  the  mouldinei-s  disappeared.  'I'he  ilesh  re- 
seml)lcd  meal  that  had  been  salted  without  nitre,  and  after- 
wards smoked  ;  there  was  not  the  least  bad  scent.  The 
gas  did  not  render  lime  water  turbid;  it  burned  with  con- 
siderable force. 

It  will  be  seen  by  this  recital  how  necessary  it  is  to  re- 
peat these  experiments  separately,  in  order  to  obtain  cor- 
rect results.  The  following  ccniclusions  may  be  drawn 
from  them  : 

1 .  That  hydrogen  preserves  and  even  increases  the  co- 
hesion of  dead  flesh  by  drying  it;  that,  on  the  contrary, 
ox'gen  diminishes  this  coliesion  by  rendering  the  meat 
moist  and  flaccid.  It  is  remarkable  that  hydrogen  pre- 
serves the  cohesion  of  the  fibres,  even  above  water,  when 
the  (la**  is  loaded  with  humidity. 

2.  That  the  meat  undergoes  alteration,  and  becomes  dis- 
solved much  sooner  in  oxygen  when  it  contains  azote,  as 
in  atmospheric  air,  and  in  the  gas  obtained  from  nitrate  of 
potass,  than  when  the  gas  is  quite  pure. 

3.  'I'hat  nitrous  gas  strongly  resists  putrefaction,  holdino" 
the  next  place  to  hvdrogen,  and  afier  it  carl)oiiic  aciil  oas. 

4.  Tiial  meat  becomes  putrid  less  readily  in  oxviien  yas 
than  in  atmospheric  air;  but  that  when  putrefaciiun  does 
once  take  place,  it  goes  on  more  rapidly  tlian  in  al mo- 
spheric  air,  and  the  vapour  arising  from  it  is  much  more 
oflTensive. 

5.  That  the  colour  of  meat  becomes  brown  in  hydrosjen, 
and  orows  brighter  in  oxvuen  and  azotic  oas. 

6.  That  hydr.igen  gas,  nitrous  and  carbonic  acid  gasc?, 
do  n(;t  apfiear  to  sutler  any  change  by  being  enclosed  over 
meat. 

7.  That  oxvgen  cas,  either  pure  or  combined  with  a2o:e, 
is  converted  into  carbonic  acid  gas. 

8.  That  one  part  of  the  oxvajen  gas  still  retains  its  n:\)- 
pcriies  as  in  other  combustions. 

9.  Tliat  dining  ilie  pulreiaciion   of  meat   in  oxvcen  ^?,s, 

azcte 


112  On  the  1^1  can  Densihj  of  the  Earth. 

azote  is  obtained,  and  that  this  azote  is  either  disengaged 
from  the  meat,  or  the  oxygen  is  converted  into  azote. 

10.  When  the  niea;  begins  to  corrupt  in  the  hydro2;cn, 
there  is  disengaged  trom  it  carbonic  acid  ;  but  when  piUre- 
faction  did  not  iake  place,  none  of  it  was  formed. 

11.  That  upon  the  meat  in  oxvgen  gas  are  formed  small 
drops  of  water,  which  resemble  the  pusiules  of  the  small- 
pox. 

My  next  researches  shall  be  directed  to  ascertain  all  these 
facts  I  have  announced,  and  especially  to  satisfy  myself,  if 
the  carbonic  acid  gas  found  in  the  hydrogen  exists  in  the 
meat ;  to  determine  the  mfluence  of  light,  and  the  shining 
properties  of  putrid  iDeat. 


XXV.  Letter  from  Dr.  Hutton  on  the  Calculations  Jbr 
asceriaifiing  the  Mean  Density  of  the  Earth. 

To  Mr.  Tilloch. 

Sir,  j^ccostomed,  as  I  constantly  am,  to  peruse  with 
much  pleasure  and  prolit,  the  numerous  valuable  philoso- 
phical dissertatioi>s  that  adorn  your  Magazine,  I  am  truly 
sorry  to  have  occasion  to  make  a  remark  on  a  paragraph  in 
your  Number  for  the  month  of  June  last,  which  has  not 
done  justice  to  ray  labours,  and  which  has  doubtless  been 
admitted  unawares  into  your  work  ;  as  1  cannot  for  a  mo- 
ment suppose  it  possible,  that  either  yourself  or  Mr.  Davy 
\vould  intentionally  write  or  say  one  word  to  do  injustice 
or  to  give  pain  to  me  or  to  any  one  else.  The  paragraph 
alluded  to  is  in  your  excellent  account  of  Mr.  Davy's  very 
ingenious  Lectures  on  Geology,  given  at  the  Royal  Institu- 
tion, being  in  page  469  of  your  last  volume  ;  and  runs  thus  : 
'^  But  what  are  the  agents  concerned  in  these  great  and 
awful  elevations  ?  The  discoveries  of  Mr.  Davy  prove  that 
the  earths  and  alkalies  consist  of  metals  united  to  oxygen, 
or  pure  air;  and  these  metals  are  highly  inflammable,  some 
of  them  so  much  so  as  to  burn  even  in  contact  with  water. 
The  mean  density  of  the  earth,  as  determined  by  Mr.  Ca- 
vendish and  Dr.  Maskelync,  would  lead  to  the  conclusion 
that  the  interior  consists  principally  of  metallic  matter, 
which  may  be  alloys  of  the  metals  of  the  earths  and  alkalies 
with  the  common  metals: — and  such  an  assumption,  says 
Mr.  Davy,  would  ofl'er  a  ready  explanation  of  subterranean 
heat  and  volcanic  explosions  ;  for,  supposing  water  front 
the  sea  or  lakes  to  act  upon  these  inflannnable  masses,  elastic 

matters 


On  tlie  Mean  DensitT/  of  the  Earth.  1 1 3 

matters  would  be  rapidly  diseiuTagcd,  the  surface  would  be 
broken,  air  would, act  upon  the  metals,  intlaniniatioii  would 
take  place,  and  the  result  would  be  lava,  the  metals  ot"  the 
earths  comhiued  with  oxygen." 

Now,  Mr.T.,  will  It  uoi  be  understood  hy  every  reader  of 
this  paragraph,  who  mav  noi  have  been  otherwise  iulormed 
on  these  matters,  that  Mr.  C.  and  Dr.  M.  have  been  the 
only,  or  the  first,  or  the  principal  determiners  of  the  mean 
density  of  the  whole  earih,  and  the  auihorh  of  the  idea  of 
immense  quantities  of  metallic  matter  about  the  central 
parts  of  it?  1  cannot  suppose  that  the  paragraph  has  been 
so  worded  bv  snpjiressinsi  his  name,  purposely  to  throw  the 
slightest  disparagement  on  the  labours  of  the  person  who 
first  and  chicdv  computed  that  density,  and  suggested  in 
consequence  that  idea  of  the  metallic  interior  paits:  yet, 
it  seems  strange  that  the  name  of  Dr.  Hutton  should  be 
omitted  in  the  meniion  of  a  eircumstaiu-e  in  which  he  was 
the  chief  efficacious  jii^rson,  especially  when  other  names, 
of  inferior  concernment  in  the  business,  are  so  pointedly 
announced.  I  trust,  therefore,  that  Mr.  T.  will  have  the 
goodness  to  allow  me  the  favour  of  doing  mvself  barely 
justice,  in  thus  publicly  stating  the  claim  to  which  my  la- 
bours have  entitled  me,  as  will  appear  in  the  following  short 
history  of  this  business. 

About  the  year  1774,  there  was  much  conversation 
among  some  of  the  most  scientific  members  of  the  Koyal 
Society,  about  the  universal  attraction  of  all  matter,  and  in 
devising  some  general  and  familiar  proofs  of  it.  It  was 
then  concluded  that  it  would  be  a  very  decisive,  and,  in- 
deed, palpable  proof,  if  it  could  be  experimentally  rshown 
that  any  hill  attracted  a  plummet,  drawing  it  sensibly  aside 
from  the  perpendicular  direction,  towards  itself.  In  pur- 
suing this  idea,  it  was  soon  pe.eeived,  that  as  any  hill,  es- 
pecially in  this  country,  is  vcrv  small  in  comparison  with 
the  whole  earth,  the  etlcct  of  its  attraction,  in  dra^inij  the 
plummet  aside,  must  be  extremely  small,  probably  but  a 
very  few  seconds  of  a  degree.  Besides  the  maonitude  of 
a  hill,  it  was  considered  that  the  elVect  would  be  increased 
by  the  circumstances  of  its  shape-;  such  as,  that  it  should 
be  of  a  form  very  lono  and  narrow,  the  sides  verv  steep 
and  loKy  ;  on  all  w  hich  accounts  it  might  be  expected  to 
produce  the  greater  effect  on  the  plummet  placed  near  the 
middle  of  a  side  of  the  mountain.  The  trial  having  been 
resolved  on,  several  persons  wtre  dircctt-d  to  search  through 
the  island,  and  to  make  inquiries  for  hiils  havini>;  properties 
nearest  approaching  to  those  above  mentioned.     After  se- 
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vcnl  repnrls  to  the  Royal  Society,  Mr.  Smeaton  announced 
that  he  had  discovcrctl  the  mountain  SchchaMit-n,  oiitt  ot* 
the  Grampian  hills  in  the  north  of  Scotland,  possessing  the 
desired  properties  in  a  very  eminent  degree;  being  a  very 
lolty  and  narrow  ridge,  very  sleeji,  extending  a  great  length 
east  and  west,  and  very  narrow  from  north  to  south. 

This  hill  was  in  consequence  deemed  sufficiently  con- 
venient for  making  the  experiment;  and  a  person,  who 
had  heen  an  assistant  to  Dr.  Maskelyne  at  the  Royal  Ob- 
servaiory,  was  engaged  by  the  Society,  and  sent  down  to 
Scotland  to  take  the  necessary  measures  al)out  the  hill,  to 
ascertain  its  shape  and  maunitude  by  horizontal  mca?urc- 
nienis,  and  by  vertical  sections  in  a  great  many  directions 
and  situations;  and  lastly,  by  placing  a  proper  instrument 
and  plummet  against  the  middle  of  the  sides  oF  the  hill,  to 
observe,  by  zenith  distances,  the  deviation  of  the  plumb-line 
towards  the  hill.  Before  the  survey  and  observations  were 
C]uite  completed, — at  the  request  of  the  Society,  Dr.Maske- 
lync  iiimself  went  down  to  Scotland,  to  see  how  the  busi- 
ness was  carried  on  ;  and  brought  back  the  account  of  the 
survey,  with  the  report  that,  having  tried  the  jilummet  on 
the  opposite  sides  of  the  hill,  each  side  attracted  it  between 
5  and  f)  seconds  from  the  perpendicular,  and,  in  fact,  that 
the  sum  of  the  two  opposite  attractions  was  just  equal  to 
1 1-,^^-  seconds. 

Thus,  then,  the  orioinal  question  was  satisfactorily  an- 
swered in  the  affirmative,  viz.  that  the  hill,  a  mass  of  dense 
rocks,  did  sensibly  attract  the  plumaiet,  and  draw  it  aside 
from  the  perpendicular  direction  of  the  earth's  gravitation, 
and  that  by  a  certain  quantity. 

The  next  consideration  was,  whether  and  how  these  ob- 
servations and  measurements  could  be  employed,  in  com- 
parison with  the  magnitude  and  effects  of  the  whole  globe 
of  the  earth,  to  determine  its  mean  density,  in  comparison 
with  that  of  the  mountain.  This  indeed  was  the  grand 
question,  a  point  of  the  highest  importance  toiiatural  phi- 
losophy, of  novel  and  of  the  most  delicate  and  intricate 
consideration,  as  well  as  a  work  of  immense  labour.  Here 
were  to  be  calculated  mathematically  the  exact  magnitude 
of  the  hill,  rts  shape  and  form  in  every  respect,  the  position 
ar.d  situation  of  all  its  parts,  the  various  elevations  and  de- 
pressions, and  the  attraction  on  the  plummets,  by  every 
point  and  particle  in  the  hill,  as  well  as  of  the  neighbouring 
mountains  on  every  side  of  it.  Then  there  was  to  be  cal- 
culated, in  like  manner,  the  attraction  of  the  whole  magni- 
tude and  mass  of  the  earth,  on  the  sauie  plummets.    Lastiv, 

the 
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the  proportion  of  these  two  compi'.tcd  altractions  was  to  be 
compared  with  that  of  the  observed  t  fleets  on  the  pKuDniets, 
viz.  the  lateral  deviation  by  the  hill  in  comparison  with 
the  perpendicular  nirection  of  2;ravity,  which  comparison  of 
the  coi7)piitcd  and  observed  efl'ects  wonid  give  the  ratio  of 
the  densities,  namely,  of  the  hill  and  the  earth. 

The  m;i(;-nitiulc   and  novelty  of  these  nice  ealculalions, 
the  requisite  poriion  of  scierce  and  injenuitv  i'or    mnkinn:; 
them   with  tirect,   were  such  as  appalled  evtrry  mind,  and 
evcrv  one  shrank  from  the  task  ;  when,  at  the  request  of 
the  President  and  Council  of  theSociety,  T  undertook  the  per- 
forntance;  and  after  incessant  labour,  during  the  course  of 
a  vear,  produced  tlic  result  of  the  wliole,  to  ihc  entire  satis- 
faction of  all  theSociety.     The  account  of  tiicse  calcula- 
tions was  pub^l^hed   in  the  Philosophical  Transactions  for 
the  year  1778,   and  in  volume  xiv.   of  my  Abrid^cnu-iit  of 
tiiesc  Transactions;  and,  though  in  a  very  condensed  form, 
occupied  no  IcsS  than  a  hundred  quarto  pages  in  that  work, 
cotitainino;  only  the  results  of  many  thousands  of  intricate 
calculations.     The  conclusion  from  all  which  was,  that  the; 
mean   density  of  the  whole   mass   of  the  earth   is   nearly 
double  that  of  the  mountain,  being  to  the  former  in  the  pro- 
portion of  9  to  5;   whence  it  apjiears  that  the  density  of  the 
earth  is  about  five  titncs  that  of  water,  considering  the  spe- 
cific gravity  of  the  rock  of  the  hill  as  between  2'7  and  '2-S, 
as  it  really  is>;  and  hence  also  I  inferred,  as  a  probable  de-- 
duction,  the  necessity  of  the  interior  of  the  earth  consistino-, 
in  a  great  measure,  of  metallic  matter.     Thus,  then,   this 
grand  desideratum  was  minutely  determined,  for  the  first 
lime,  by  tlie  English  nation,  and  on  a  large  scale  of  mea- 
surement and  calculation. 

Besitles  the  above  compulation,  no  other  experiments 
have  been  made  for  the  sainc  purpose,  except  an  attempt 
made  many  years  afterwards  by  JVIr.  Cavendish,  and  pub- 
lished in  the  Philosophical  Transactions  for  the  year  1793. 
Th:s  method  was  by  means  of  two  balls  of  lead  fixed  to 
the  ends  of  a  straight  bar,  which  was  susj^ended  horizontally 
at  its  middle  point  by  a  fine  wire.  Then  another  ball  be- 
ing h.cld  in  a  pcjsilion  oppoi'.ite  to  one  of  the  former,  its 
minute  attraction  was  supposed  to  cause,  afrcr  a  ]oni>  time 
acting,  a  very  small  torsion  or  twisting  <A'  the  wire,  sup-^ 
po.-e  about  a  quarier  round;  from  which  twisting  Mr.  C. 
deduced  nearly  the  same  conclusion  as  by  theTormcr  grand 
operiment,  viz.  that  the  density  of  the  earth  is  about  fiva 
times  the  density  of  water. 

H  2  Thus 
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Thus  then,  it  appears,  sir,  that  Dr.  Maskelyne  never  de- 
termined the  mean  donsiiy  of  tlie  tarlh:  that  Mr.  Caven- 
dish's late  attempt  can  be  con?idered  only  as  a  pretty  and 
amusing  hitle  ex()eiimeni,  tending  to  corroborate  the  result 
of  the  calculations  made  on  the  large  experiment,  by,  sir. 
Your  obliged  humble  servant, 

CilAULES    HUTTON. 

London,  August  14,  1811. 

XXVI.  Description  of  a  new  Method  of  applying  the  Fil- 
tering Sto?ie  for  purifying  Water,  By  Mr.  William 
Moult*. 

Sir,  If  you  think  the  following  information,  relative  to  a 

new  method  of  filtering  water,  is  deserving  of  the  attcntif)not' 
the  Society  of  Arts,  Sec.  I  wish  you  would  lay  it  before  them. 
My  objections  to  the  old  method  of  filtering  by  putting  wa- 
ter into  the  filtering-stone  are,  that  the  dirt  falls  to  the  bot- 
tom, and  fills  up  or  chokes  the  pores  of  the  filtering-stone, 
so  that  the  stone  requires  frequently  to  be  cleaned  with  a 
brush  and  sponge  to  allow  the  water  to  pass,  after  which  the 
water  passes  through  the  stone  in  a  muddy  state  for  two  or 
three  days;  it  likewise  requires  to  be  frequently  filled,  and 
as  it  empties,  less  water  comes  in  contact  with  the  stone, 
and  therefore  a  smaller  quantity  only,  in  such  a  state,  can 
pass  through.  Likewise  a  filtering-stone  used  in  the  com- 
mon way  soon  becomes  useless,  from  the  filth  insinuating 
itself  into  the  internal  parts  of  the  stone,  out  of  the  reach 
of  the  brush. 

In  the  method  I  propose  and  practise,  the  filtering-stone 
is  placed  within  thewa:erto  be  purified,  which  presses  upon 
the  outside  of  the  filter,  and  the  stone  does  not  require  to 
be  supported  in  a  frame,  as  it  needs  only  to  stand  within  tlie 
■water  cistern;  it  will  thus  filter,  in  an  equal  time,  double 
the  quantiiy  of  water  procured  in  the  common  mode;  it 
fills  itself,  and  requires  no  cleaning.  I  have  upon  this  plan 
used  one  for  more  than  three  years  with  great  success. 
1  am,  sir. 

Your  humble  servant. 

No.  37,  Bedford-square,  April  18, 1810.  VViLLIAM  MoULT. 

To  C.  Taylor,  M.D.  Sec. 

*  From  Transactions  of  the  Societi/  for  the  Encouragement  of  Arts,  Mamtfar- 

tnres,  and  Commerce,  for  1810. ^The  Society  voted  their  silver  medal   to 

Mr.  William  Moult  for  this  communication. 

Ee~ 
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Utfercnce  to  the  Drawing  of  Mr.  Moult' s  Filtering  Appa- 
ratus, Fig.  1.  PI.  \y. 

AA  is  tlie  cistern  containing  the  water  to  be  filtered  ;  the 
filtering-stone  B  is  S'.ispendcd  in  the  cistern  by  a  riny;  around 
the  inside  of  it,  which  catches  the  projecting  part  of  the 
stone;  the  w.iter  in  the  cistern  fibers  ihrouah  into  the  stone. 
D  is  a  syphon  which  conveys  the  fihercd  water  from  the 
inside  of  the  stone  into  a  cistern  E,  which  is  the  reservoir 
for  clean  water,  a?  a  cock  to  draw  it  off  as  it  is  wanted. 
By  this  mode  of  filtration  the  inripiirities  of  the  water  are 
deposited  in  the  b()ttt)ni  of  the  cistern  A,  instead  of  being 
left  in  the  botium  of  the  stone  as  in  the  usual  mode. 


XXVI  [.    Method  of  raiding  a  loaded  Cari  iihc7i  the  Horse 
in  the  Shafts  has  fallen.     By  Mr.  Bknja.min  Smith*. 

Sir,  1  HAVE  taken  the  libcrtv  of  sending  you  a  model  with 
a  brief  explanation  of  the  utility  of  my  invention,  in  order 
that  it  may  be  laid  before  the  Society  instituted  for  the  En- 
couragement of  Arts,  ike.  to  whose  comprehensive  judo;;e- 
ni^nt  and  abilities  1  with  great  deference  submit  it  for  their 
determination,  whether  they  think  it  likely  to  be  attended 
with  the  success  and  utility  which  I  flatter  myself  it  de- 
serves. From  the  simplicity  of  the  construction  and  the 
trivial  expense  attending  it,  [  presume  there  will  be  no  bar 
to  its  universal  adoption.  I  respectfully  submit  it  to  the 
discerninent  and  decision  of  the  Society,  who  will,  I  am 
convinced,  give  it  all  the  merit  and  approbation  it  may  de- 
serve. 

The  reason  which  prompted  me  to  undertake  this  business 
is,  the  having  seen  a  horse  which  had  fallen  down  under 
the  immense  weiglit  of  a  heavy-loaded  cart,  where  it  lay  for 
a  considerable  time  in  that  painful  and  daniierous  situation, 
which  naturally  excited  compassion  even  in  the  most  ob- 
durate heart.  Every  person  frequenting  the  streets  of  this 
me;ropolis  must  have  witnessed  similar  scenes;  and  indeed 
it  surprises  me  that  long  before  now  some  expedients  have 
not  been  publicly  suggested  to  remove  the  mischief  arising 
from  such  occurrence?, considerinix  the  e;reat  encouragement 
that  is  given  in  this  enlightened  age  to  all  useful  improvc- 
ments. 

•  From  Tran^artiorji  of  th'  Society  f<ir  the  TZncoHra^ci-npru  of  Artx,  Ma'Vifac- 
fitres,  and  Commerce,  for  18  0. — Tlie  Society  voted  fifteeo  guineas  to  Mr, 
Benjanaiu  Smithi  for  this  commuulcutior.. 

H  3  JIaving 
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Having  conversed  on  this  subject  with  persons  who  pos- 
sess considerable  knowledge  of  horses,  and  who  constantly 
employ  ll;est*  noble  animals,  I  find  that  horses  remaining 
so  long  as  thev  usnally  do  ni  such  in. proper  positions,  and 
from  being  often  dragged  a  considerable  distanc  e  by  truit- 
lesb.  endeavours  to  raise  them,  .-ire  nuich  endangered  in  their 
health  and  lives,  and  that  their  situation  upon  the  stones  is 
more  prejudicial  tlian  the  injury  received  by  the  tall. 

I  flatter  m\  selt  that  my  meihod  v\iil  be  found  to  raise 
the  whole  weight  of  the  cart,  and  a  considerable  part  of 
that  of  the  horse,  in  the  short  space  ot  three  or  tour  minutes 
from  the  nuniient  of  the  accident,  by  means  simple  and 
useful,  and  wuhin  the  re;u-h  ot  the  meanest  capacit\'  to  exe- 
cuic  ;  and  that  the  whole  apparatus  will  not  cost  above  fifty 
shillings,  and  will  last  many  years.  Requesting  your  kind 
attention, 

I  am,  sir. 

Your  most  obedient  servant, 

No.  11,  Turnham-Place,  Curtain-Road,  BeNJAMIJSi  SmITH. 

Shoreditch,  London,  Dec.  13,  1809. 

To  C.  Taylor,  M.D.  Sec. 


Advantages  derivable  from  this  Invention. 

1. — The  invention  \s  of  itself  so  simple,  and  the  operar 
tion  so  conspicuous  at  the  first  view,  that  the  whole  process 
may  be  easily  comprehended  and  executed. 

2. — The  apparatus  may  be  fitted  with  little  difficulty  to 
any  cart  now  in  use  for  heavy  loads,  such  as  bricks,  coals, 
corn,  or  the  like. 

3. — The  chains  which  lead  from  the  uprights  at  the  back 
part  of  the  cart  to  the  fore  part  of  it  on  each  side  are  for  the 
purpose  of  taking  the  j)urchase  therefrom,  and  making  the 
back  part  of  the  cart  act  as  a  lever  at  the  time  the  horses 
are  drawing  behind,  which  without  fail,  with  the  strength 
of  one,  two  or  three  horses  fastened  there  to  raise  the  one 
which  is  down  in  the  shafts,  will  instantly  assist  him  to  get 
upon  his  feet. 

4. — The  number  of  horses  to  draw  a  cart  are  usually  in 
proportion  to  the  weight  contained  therein;  therefore  sup- 
posing three  horses  are  employed  to  draw  it,  and  the  shaft- 
horse  talis,  the  carman  has  onlv  to  unhook  the  two  leaders 
and  then  hook  them  to  the  short  chain  at  each  side  of  the 
back  of  the  cart,  and  with  their  strength  the  fallen  horse 
will  be  so  relieved  from  the  weight  as  to  raise  himself  with- 
out further  assistance. 

5.— The 
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5. — TJic  saiDC  princii)lc  niny  be  ajiplicd  in  diircront  ways 
from  wluU  I  have  shown  in  tlic  model;  tor  instance,  an- 
other motle  niav  be  adopieil  by  IVannng  the  tail-board  of  llic 
cart  strong  enough  to  bear  the  purcha^-,  and  with  the  uic 
of  the  two  side-chains  above  meniioncd  it  ixiay  be  made  to 
answer  the  purpose. 

Ant)lher  |)lan,  though  more  expensive,  is  by  obtaining 
two  wrought-iron  nprights  to  be  llxcd  as  substitutes  lor 
ihe  truss-stalVs  at  the  back  part  of  the  cart,  with  a  hole  in 
the  top  oF  each  to  receive  an  iroi^  rod,  wjiieh  is  occasionally 
to  be  uUroduced,  reachinsi;  from  one  side  of  the  cart  to  the 
oliier,  conneeiiug"  the  t\\o  uprights  together;  when  in  ac- 
tion the  two  side-chains  to  be  used  as  in  other  cases. 

Hfjere/icc  to  the  Droici/'g  of  Mr.  Smith's  Met  ho(J  of  raising 
iif)  a  Horse  alien  falien  clotcn  in  the  Shafts  of  a  loaded 
Cart,  Fig.  2.   PI.  IV. 

A  is  the  wheel,  and  B  the  shafts  of  a  cart,  such  as  is  used 
in  London  ;  c  the  ^ide-rai's,  at  the  ciid  ot  the  body  an  iron 
stancheon  or  truss-stafll',  a,  is  fixed  by  a  hinge  at  the  lower 
end,  and  al  the  upper  end  it  is  supported  bv  a  chain  /•, 
extended  from  the  fore  part  of  the  body  of  the  cart:  this 
diagonal  chain  forms  a  firm  support  to  the  stancheon.  This 
is  all  the  addition  made  to  the  common  cart,  and  is  used  in 
the  event  of  t!ie  shaFl-horse  falling,  by  hookins;  the  traces 
of  the  other  horses  to  a  chain  d,  also  fixed  to  the  sianehcon  : 
the  power  of  these  horses,  applied  at  this  height  above  t!ie 
I'ulcrum,  will  have  a  great  purchase  to  elevate  the  shafts 
and  set  the  iallen  horse  at  liberty,  as  is  evident  from  an  in- 
speclicm  of  the  figure.  The  stanclieon  nsovcs  on  a  joint 
on  its  lower  end,  and  the  oblique  chain  unhooks  at  Ij;  the 
end  can  be  connected  with  a  short  piece  of  chain  c  fastened 
to  the  last  of  the  side-rails;  the  stancheon  now  takes  the 
position  of  the  dotted  lines  y,  and  the  short  chain  which 
hangs  down  perpendicular  from  the  end  of  it,  may  be  taken 
hold  of  by  any  number  of  men,  to  weigh  upon  and  raise 
the  cart  in  cases  where  the  horses  cainioi  convenientlv  be 
applied  ;  th?  men  will  in  this  inant-.er  have  much  greater 
efiect  than  merely  (as  is  the  common  praciiee)  weighing  on 
the  hind  part  of  the  cart. 

When  the  cliain  is  completely  detached,  and  the  stan- 
cheon sufiered  to  hang  <\o\\n  perpendicularlv,  it  iorms  a 
prop  to  support  the  cart  steady  whilst  it  is  unloaded.  It 
should  be  observed,  that  though  only  one  stancheon  aj)pears 
in  the  figure,  there  are  in  fact  two,  one  being  placed  on  each 
side  of  the  cart. 

IT  4  XXVIII.  Mel  hod 
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XXVTTI.  ISIethod  of  VeutUating  Mines  or  Hospitals,  hj 
extracting  the  foul  Air  frcm  them.  By  Mr.  John 
Taylor,  of  HoIu til- House,  near  Tavistock*. 

Sir,  1  SEND  you  lierewifh  a  drawincr  and  description  of  a 
niachine  of  iny  invention  for  tlie  ventilation  of  mines,  with 
a  view  to  their  being  laid  before  the  Society  for  the  Encou- 
ragement of  Arts,  &:c.  and  hope  they  will  meet  with  their 
approbation. 

I  am,  sir, 

Your  obedient  servant, 

Hdwell.Anril  9,  1810.  JOHN   TaYLOR, 

To  C.  Taylor,  M.D.  Sec. 

On  the  Ventilation  of  Mines,  with  the  Description  of  a  new 
Machine  for  that  Purpose.  6'ecPI.  IV.  Fig.  3. 
Next  in  importance  to  the  means  eniployed  for  draining 
xinderground  works  from  water,  may  be  reckoned  those 
which  are  intended  to  afford  a  supply  of  pure  air,  sufficient 
to  enable  the  workmen  to  continue  their  o)  eialions  with 
ease  and  safetv  fo  themselves,  and  t(>  keep  up,  undiminish- 
ed, the  artificial  light  upon  which  they  depend.  It  is  well 
known,  indeed,  to  all  who  are  practiealK  engaged  in  con- 
cerns of  this  kind,  that  men  are  frequently  obliged  to  per- 
severe in  their  labour,  where  a  candle  will  scarcely  burn, 
and  where  not  only  their  own  health  materially  suffers  in 
the  end,  but  their  employers  are  put  to  considerable  addi- 
tional expense  by  the  unavoidable  hindrance  and  the  waste 
of  candles  and  other  materials, 

I  mean  to  confine  the  following  remarks  to  such  mines 
as  are  worked  upon  metalliferous  veins,  according  to  the 
practice  of  this  district,  and  that  of  the  great  seat  of  mining 
in  the  neighbouring  county  of  Cornwall,  from  which  in- 
deed ours  is  borrowed.  VVe  find  then  that  a  single  shaft, 
not  communicatinci  by  levels  to  another,  can  hardly  be  simk 
to  any  considerable  dej)th,  nor  can  a  level  (or,  as  the  foreign 
miners  call  it,  a  gallery)  be  driven  horizontally  to  an\  great 
distance,  without  some  contrivance  being  had  recourse  to 
for  procuring  currents  of  air  to  make  up  the  deficiency  of 
oxygen,  which  is  so  rapidly  consumed  by  respiration  and 
combustion  in  situations  like  these,  where  otherwise  the 
whole  remains  in  nearly  a  stagnant  condition. 

*  From  Transactions  of  the  Society  fnr  the  Encouragement  nf  Arts,  Mmivfac- 

hires,  ayid  Commerce,  for  IS  0. The  Society's  silver  medal  was  voted' to 

jMr.  John  Taylor  for  this  communication. 

We 
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We  are  here  unac(]uamtt'tl  with  the  rapid  production  of 
those  gases  whicii  (^ccHsionally  in  the  collieries  are  the  cause 
of  such  dreadliil  tftccts  ;  such  as  hydrogin  gas,  or  the  fire- 
damp; carbonic  acid,  or  the  choke-damp  •,  ihe  inconvenience 
we  expericixe  takes  place  gr.idially  as  we  recede  from  the 
openings  to  tlie  atniosphere,  and  seems  to  arise  solely  from 
the  causes  which  1  have  hefore  assigned,  thouiih  it  is  fomul 
to  come  on  more  rajMdly  in  certain  situations  than  in  others. 

The  most  obvious  remedy,  and  that  which  is  most  fre- 
quently resorted  to,  is  the  opening  a  coiDmunication  either 
lo  sonje  other  part  of  the  mine,  or  to  the  surface  itself;  and 
as  soon  as  this  is  done,  the  ventilation  is  found  to  be  com- 
plete, by  the  currents  which  immedialciv  take  place,  often 
with  considerable  force,  from  the  different  degrees  of  tem- 
perature in  the  subterranean  and  upper  atmospheres ;  and 
these  currents  may  be  observed  to  change  their  directions  as 
the  temperatures  alternate. 

The  great  objection  to  this  mode  of  curing  the  evil  is,  the 
enormous  expense  with  which  it  it  most  connnotdy  at- 
tended. In  driving  a  long  level,  or  tuiniel,  for  instance,  it 
may  happen  to  be  at  a  great  dcj^th  under  the  surface,  and  the 
intervening  rock  of  great  hardness  ;  in  such  a  case  every 
shaft  which  must  be  sunk  upon  it  for  air  alone,  where  not 
required  (as  ottcn  they  might  not)  to  draw  up  the  waste, 
would  cost  several  hundred  pounds;  or  in  sinking  a  shaft 
it  mav  be  necessary,  at  an  expense  nofmuch  less,  to  drive 
a  level  to  it  from  some  other  for  this  purpose  alone. 

To  avoid  this,  recourse  has  been  had  to  dividing  the  shaft 
or  level  into  two  distinct  parts,  communicating  near  the 
part  intended  to  be  ventilated,  so  that  a  current  may  be 
produced  in  opposite  directions  on  each  side  the  partition; 
and  this,  where  room  is  to  be  spared  for  it,  is  often  effectual 
to  a  certain  extent.  It  is  found,  however,  to  have  its  limits 
at  no  very  great  distance,  and  the  current  at  best  is  but  a 
feeble  one,  from  the  nearly  equal  states  of  heat  in  the  air 
on  each  side.  The  only  scheme  beside?  these,  that  T  know 
of,  has  hitherto  been  to  force  down  a  volume  of  purer  air, 
throuoh  a  system  of  pipes  placed  for  the  purpose,  and  a 
variety  of  coiUrivances  have  been  devised  for  effecting  this; 
most  of  them  are  so  old  that  they  may  be  found  described  in 
Agricola's  work  De  Re  Metallkd.  The  most  common  are 
by  bellows  worked  by  hand;  by  boxes  or  cylinders  of  va- 
rious forms  placed  on  the  surface  with  a  large  opening 
against  the  wind,  and  a  smaller  one  communicating  with 
the  air-pipes  by  a  cylinder  and  piston  working  in  it,  which 
when  driven  by  a  sufficient  force  has  great  power.  But  the 
^'X'  cheapest 
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chcn]")fst  niul  most  cfFcctual  scheme  tor  this  purpose,  where 
circunislaiiccs  will  atlinit  ot  us  being  applied,  is  one  which 
]  acio[)ted  some  time  since  in  the  tunnel  of  the  'J'avistock 
canal.  It  is  hv  applying  the  fail  of  a  streaiii  of  water  for 
this  purpose,  and  it  has  been  long  known  that  a  blast  of 
considerable  strength  may  be  obtained  in, this  manner,  which 
lias  the  advantaoe  of  being  constant  and  self-acting;.  The 
stream  being  turned  down  a  perpendicular  column  of  pipes, 
dashes  in  at  a  ves'^cl  so  contrived  as  to  let  off  the  water 
one  way,  with  an  opening  at  another  part  for  the  air,  which 
being  pressed  into  it  by  the  falling  water,  may  be  con- 
vcvrd  in  nnv  direction,  and  uill  pa^s  through  air-pipes 
with  a  strong  current,  \\hich  will  be  found  clficacions  in 
ventilating  mines  in  many  instances,  as  it  has  likewise,  in 
some  cases,  beetV  sufficient  lor  nrging  the  intensity  of  fires 
lor  the  purposes  of  the  forge.  It  is  easily  procured  where 
a  sufficient  i'ail  is  to  he  hvid  ;  and  the  perpendicular  column 
can  be  so  fixed  as  that  the  water  from  the  bottom  niMV  pass 
off,  while  the  air  is  forced  into  a  pipe  branching  Irom  the 
air-vessel,  and  wl;ich  is  to  be  continued  to  the  part  of  the 
mine  where  the  supply  of  fresh  air  is  required. 

I  have  found,  however,  that  the  forcing  into  vitiated  air 
a  mixture  of  that  which  is  purer,  even  when  the  best  means 
are  used,  thouifh  a  Tueasure  which  affords  relief,  is  not  in 
bad  cases  a  cou'iplete  remedy;  and,  where  the  operation  de- 
pends on  manual  labour,  or  any  means  that  are  not  unre- 
mitted in  their  rsction,  it  becomes  quite  ineffectual.  The 
foul  air,  charged  with  the  smoke  of  gunpowder  used  in 
blasting:,  and  which  it  strongly  retains,  is  certainly  amelio- 
rated by  the  mixture  of  pure  air,  but  is  not  removed.  While 
the  blast  continues,  some  of  it  is  driven  into  the  other  parts 
of  the  mine;  but  when  the  influx  of  pure  air  ceases,  it  re- 
turns asain  :  or  if  during  the  influx  of  pure  air  a  fresh  vo- 
lume of  smoke  be  produced  by  explosions  which  are  con- 
stantly taking  place,  it  is  not  until  some  lime  afterwards 
that  it  becomes  sufficiently  attenuated  for  the  workmen  to 
resume  their  stations  witli  comfort. 

A  consideration  of  these  circumstances  led  me  to  think 
that  the  usual  operation  of  all  ventilating  engines  ought  to 
be  reversed,  to  afford  all  the  advantages  that  could  be  desired; 
that,  instead  of  using  tlie  machines  which  serve  as  con- 
densers, exliaustcrs  should  be  adopted  ;  and  thus,  instead 
of  forcmo-  pure  air  into  that  in  a  vitiated  slate,  a  complete 
remedv  could  only  be  had  by  pumping  out  all  that  was 
im]Hire  as  fast  as  it  became  so. 
Many  modes  of  doing  this  suggested  themselves  to  iT)e, 

by 
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by  ilie  alteration  of  the  luacliines  commonly  applied,  atul 
by  producing  an  ascending  stream  of  air  ilaough  j^ipcs  by 
a  furnace  constructed  for  the  jiurposc.  The  latter  mode 
would,  however,  have  been  here  expensive  in  fuel  as  well  as 
in  attendance;  and  iheolliers  required  power  lo  overcome 
ihc  friction  of  pistons,  and  so  on,  or  considerable  accuracy 
in  construction. 

1  at  last  elected  the  machine,  of  which  the  annexed  is  a 
drawing;  which,  while  it  is  so  simple  in  construction,  and 
requires  so  small  an  expense  of  power,  is  so  complete  in  its 
operation,  and  its  parts  arc  so  little  liable  to  be  injured  by 
wear,  that,  as  far  as  I  can  imagine,  nothing  more  can  be 
desired  where  such  an  one  is  applied.  This  engine  bears 
considerable  resemblance  to  Mr.  i'epys's  gazomeicr,  though 
this  did  not  occur  to  me  until  after  it  was  put  lo  work.  It 
will  readily  be  understood  by  an  in?peci.i(Mi  of  the  drawing, 
(Pi.  IV.  fig.  3.)  where  the  shaltof  the  mine  is  represented  at 
A;  and  it  may  here  be  observed,  that  tlie  machine  may  be  as 
well  placed  at  the  bottom  of  the  shaft  as  at  the  iop,  and  that 
in  either  case  it  is  jumper  lo  fix  it  upon  a  floor,  which  may 
prevejit  the  return  of  the  foul  airvinto  tlie  mine,  after  being 
discliargcd  fioni  the  exhauster:  this  floor  may  be  furnished 
with  a  trap  door,  lo  be  opened  occasionally  for  the  passage 
of  buckets  through  it. 

B,  the  air-pipe  from  the  mine  pa?sing  through,  the  ])ottom 
of  the  fixed  vessel  or  cyhnder  C,  whicii  is  formed  of  timber 
and  bound  with  iron  hoo])s;  this  is  llUed  with  water  nearly 
to  the  top  of  the  pipe  B,  on  which  is  llxed  a  valve  opening 
upwards  at  D. 

E,  the  air-  or  exhausting-cylinder  made  of  cast-iron,  open 
at  the  bottom  and  suspended  over  the  air-pipe,  immersed 
some  way  in  the  water.  It  is  i'urnished  with  a  wooden  top, 
in  which  is  an  opening  filled  with  a  valve  likewise  opening 
upwards  at  F. 

The  exhausting-cylinder  has  its  motion  up  and  down 
given  to  it  by  the  bob  G,  connected  to  any  engine  by  the 
Jiorizontal  rod  H,  and  the  weight  of  the  cylinder  is  balanced, 
if  necessary,  bv  the  counterpoise  I. 

The  action  is  obvious. — When  the  exhausting- cylinder 
is  raised,  a  vacuum  would  bo  produced,  or  rather  the  water 
would  likewise  be  raised  in  it,  were  it  not  for  the  stream  of 
air  from  the  mine  rushins;  through  the  pi])e  and  valve  D. 
As  soon  as  lhcc\linder  begins  to  descend,  this  valve  closes, 
and  prevents  the  return  of  the  air  whicli  is  (hscharged  throufh 
the  valve  F, 

The  quauiity  of  air  exhausted  is  calculated  of  course  from 
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the  area  of  ihe  bore  of  the  cylinder,  and  the  length  of  the 
stroke. 

The  dimensions  which  I  have  found  sufficient  for  large 
works  ari!  as  follow  : 

The  bore  of  the  exhausting  cylinder  two  feet. 

The  length  six  feet,  so  as  Fo  afiord  a  stroke  of  four  feet. 

The  pipes  which  conduct  the  air  to  such  an  engine  ought 
not  to  he  less  than  six  inch  bore. 

The  best  rate  of  working  is  from  two  to  three  strokes  a 
minute;  but  if  required  \o  go  much  fa>ter,  it  will  be  proper 
to  ad;ipt  a  capacious  air-vessel  to  the  pipes  near  the  machine, 
which  will  equalize  the  current  pressing  through  them. 

Such  an  enaincdischarffes  more  than  two  hundretl  (gallons 
of  air  in  a  nnnute;  and  I  have  found  that  a  sirean)  o!  water 
supplied  by  an  inch  and  a  half  bore  falling  twelve  feet,  is 
sufficient  to  keep  it  regularly  working. 

A  small  engme  to  pump  out  two  gallons  at  a  stroke,  w-hich 
would  be  sufficient  in  many  cases,  could  be  worked  bv  a 
power  equal  to  raising  a  very  few  pounds  weight,  as  the 
whole  machine  may  be  put  into  cotriplete  equilibrium  before 
it  begins  to  wf)rk,  and  there  is  hardly  any  other  friction  to 
overcome  but  that  of  the  air  passiny;  through  the  pipes. 

The  end  of  the  tunnel  of  the  Tavistock  canal,  which  it 
was  my  object  to  ventilate,  was  driven  into  the  hill  to  a 
distance  of  near  three  hundred  yards  from  any  openino  to 
the  surface  ;  and  being  at  a  depth  of  one  hundred  and  twenty 
yards,  and  all  in  hard  schistus  rock,  air-shafts  would 
have  been  attended  with  an  enormous  expense;  so  that  the 
tunnel  being  a  long  one,  it  was  most  desirable  to  sink  as 
few  as  possible,  and  of  course  at  considerable  distances  from 
each  other.  Thus  aventilating  machine  was  required,  which 
should  act  with  sufficient  force  through  a  length  of  near 
half  a  mile  ;  and  on  the  side  of  the  hill  where  it  first  became 
necessary  to  apply  it,  no  larger  stream  of  water  to  jrive  it 
motion  could  be  relied  on,  than  such  an  one  as  I  have  men- 
tioned after  the  description  of  the  engine,  and  even  that 
flowed  at  a  distance  from  the  shalt  where  the  engine  was  to 
be  fixed;  which  made  a  considerable  length  of  connexion- 
rods  necessary. 

Within  a  very  short  time  after  the  engine  began  to  work, 
the  superiority  of  its  action  over  those  formerly  employed 
was  abundantly  evident.  The  whole  extent  of  the  tunnel, 
which  had  been  uninterruptedly  clouded  with  smoke  for 
some  months  before,  and  which  the  air  that  was  forced  ia 
never  could  drive  out,  now  became  speedily  so  clear,  that 
the  day-light  and  even  objects  at  its  mouth  were  distinctly 
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seen  from  its  furthest  end.  After  blowing  up  the  rock,  the 
miiKTs  could  iiistai.tly  return  to  the  place  where  they  were 
euiployeJ,  unimpedcil  hv  the  yivioke,  of  which  no  appear- 
ance woidd  remain  underirronnd  '.n  a  very  few  nunutes, 
while  it  might  be  seen  to  be  discharged  in  gust?,  fruni  the 
valve  at  tlic  top  of  the  shaft.  Tiie  constant  current  into 
the  pipe,  at  the  same  time  efi'ectually  prevented  tlie  accumu- 
lation of  air  unlit  for  respiration.  The  influx  of  air,  from 
the  level  into  the  mouth  of  the  pipe,  rushes  with  such  force 
as  instantly  to  extinuuish  the  flame  of  a  large  candle;  and 
any  substance  apnlijd,  so  as  to  stop  the  orifice,  is  held  tight 
by  the  outward  pressure. 

It  is  now  more  than  two  years  since  the  machine  was 
erectetl,  and  it  has  been  uninterruptedlv  at  work  ever  since, 
and  without  repair.  The  length  of  the  tunnel  has  been 
nearly  doubled,  and  the  pipes  of  course  in  the  same  propor- 
tion, and  no  want  of  ventilation  is  yet  perceptible. 

Two  similar  engines  have  been  since  constructed  for  other 
parts  of  the  same  tunnel,  and  have  in  every  respect  answered 
the  purpose  for  which  they  were  designed. 

The  original  one  is  wf)rked  bv  tlie  small  stream  of  water 
before  mentioned,  by  means  of  a  light  overshot-wlieel  twelve 
feet  in  diameter,  and  about  six  inches  ni  breast. — The  two 
others  are  attached  to  the  great  overshot-wheel  which  pumps 
the  water  from  the  shafts  which  are  sinking  upon  tlie  line  j 
and  as  thtir  friction  is  comparatively  nothing,  this  may  he 
done  in  anv  case,  with  so  little  waste  of  power  for  this  pur- 
pose as  not  to  be  an  object  of  consideration,  even  if  tlK^ 
pouer  be  derived  from  more  expensive  means. 

The  size  of  the  exhauster  may  always  be  proportioned  to 
the  demand  for  air;  and  bv  a  due  consideration  of  this  cir- 
cumstance, this  engine  may  be  effectually  adapted  not  only 
lo  mines  and  collieries,  but  also  to  manufactories,  work- 
houses, hnt;pitals,  prisons,  ships,  and  so  on. 

Thus,  if  it  were  required  to  ventilate  a  shaft  of  a  mine, 
or  a  single  level,  which  is  most  frequently  the  case,  where 
three  men  are  at  work  at  one  time,  and  we  allow  that  those 
three  men  vitiate  each  twenty-seven  and  a  half  cubic  inches 
of  air  per  minute,  (as  determined  by  the  experiments  of 
Messrs.  Allen  and  Pepys,)  and  allowing  further  that  their 
carnlles  vitiate  as  nluch  as  the  men,  there  will  be  six  times 
twenty-seven  and  a  half  cubic  inches  of  air  to  be  draw  n  out 
in  a  minute,  equal  to  one  hundred  and  sixty-five. 

Now  a  c\  linder  five  inches  in  diameter,   working  with  a 
Stroke  at  nine  inches,  will  efl'ect  this  by  one  stroke  in  a  rni- 
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nufc;   though  it  would  certainly  he  advisahlc  to  make  it 
larger. 

^'ot  hcing  practically  acquainted  with  collieries,  or  mines 
ihat  sufiVr  Ironi    peculiar  gases  that  are  pnuluced  in  them, 
I  cannot  state,  from  actual. experiment,  what  efl'ect  this  ma- 
chine  might  have   in  relieving  them  ;  but  it  must  appear, 
I  conceive,  evident  to  every  person  at  all  acquainted  with 
the  first  principles  of  pneumatics,  thai  it  must  do  all  that 
can  be  wished,  as  it  is  obvious  that  such  a  machine  must  in 
a  given  time  pump  out  tlie  whole  volume  of  air  contained 
in  a  given  Sjuiee,  and  thus  change  an  impure  atmosphere  for 
a  better  one.     And  in  constructing  the  niacljine  it  is  only 
necessary  to  estimate  the  volume  of  gas  [rod  need  in  a  cer- 
tain time,  or  the  capacity  of  the  whole  space  to  be  ventilated. 
Jt  is  easy  to  judge  how   much  more  this  must  do  for  such 
cases  as  these,  than  such  schemes  as  have  lately  been  pro- 
pcfscd   of  exciting  jets  of  water,  or  slaking  lime,  both  of 
which  projfcts,  likewise,  must  fail  when  applied  ;  as  one 
of  ihem  has,   I  believe,   when  applied    to  the  case  of  hv- 
drocen  gas.    But  with  such  a  machine  as  this,  if  the  dread- 
ful eflccts  of  explosions  of  th'S  air  are  to  be  counteracted, 
it  may  be  done  by  one  of  sufficient  size  to  draw  off  this  air 
as  fast  as  it  is  generated  :  and  by  carrying  the  pipes  into  the 
elevated  parts  of  the  mine,  where  from  its  ligiitness  it  would 
collect.     If,  on  the  other  hand,  it  is  desired  to  free  any  sub- 
terraneous work  trom  the  carbonic  acid  gas,  it  mav  as  cer- 
tainly be  dune  by  sufl'ering  the  pipe  to  terminate  in  the 
lower  pans,  where  this  air  would  be  directed  by  its  irravitv. 
In  workhouses,  hospitals,  manufactories,  &c.  it  is  always 
easy  to  calculate  the  quantity  of  air  coniained  in  any  roou), 
or  number  ot   rooms,  atid  easy  to  estimate  hf>w  often  it  is 
desirable  to  change  this  in  a  certain  number  of  hours,  and 
tx>  adjust  the  size  and  velocity  of  the  engine  accordinffly. 
Whert;  this  change  of  foul  air  for  pure  is  to  take  place  in 
the  night,  means  for  working  the  machine  may  be  provided 
bv  pumping  up  a  quantity  of  water  into  a  reservoir  of  sutti- 
cient  heisht  to  admit  of  its  flowing  out  during  the  night  \\\ 
a  small  stream,  with  sufncient  fall,  so  as  to  give  motion  to 
the  engine  ;  or  by  winding  up  a  wciclu  ct  sufficient  size, 
or  by  many  oiher  means  which  arc  easdy  devised. 

If,  for  instance,  a  roorn  in  which  fitly  persons  slept  was 
eigiity  feet  long,  twent^y  wi'Je,  and  ten  high,  it  would  con- 
tain 16,000  cubic  feet  of  air,  and  if  this  was  to  be  removed 
twice  in  eight  h(HU*s,  it  would  require  a  cylinder  of  thirty 
inehcs  diameter, working  w:ih  a  tour-feel  stroke  four  times 
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ill  a  minute,  to  do  it  ;  or  nearly  lli.ii.  Such  a  cylinder  coulil 
lie  worked  bv  the  descent  of  itii  <!allons  of  \v.\tcr  ten  feet  iu 
a  minute;  or,  for  the  whole  time,  by  eighty  h(v;shcad'5  tail- 
ing tlie  same  height. 

But  this  is  a  vast  deal  more  tiian  could  be  required,  as 
the  fifty  people  would  in  eigltt  hours  vitiate  only  three 
thousand  oallons  of  air,  which  could  be  rcniovefl  by  one 
hundred  and  lifty  strokes  o\  a  cylinder,  twelve  inches  dia- 
meter, with  a  four-feet  stroke,  whicli  wf)ulrl  not  rccjuire  an 
expcnd:tVM-c  of  more  than  one  thousand  five  hundred  gallons 
of  water  properly  applied,  or  about  tvxeuiy-eii^hi  hoa;sheads. 

Hulwcll,  Dear  Tavistock,  Feb.  7,  1810.  JoHN  TaYLOR. 


XXfX.  Description   of  an    imprnved   ]\Iicrometer.     By 
£.  Walkkr,  Eiq. 

To  Mr.  Tilloch. 

Sir,  An  exact  method  of  takinor  small  angles  is  a  subject 
of  the  greattsi  iiujiortance  in  various  braneb.es  of  practical 
astronomy  and  philosophy.  For  this  purpose  the  micro- 
meter was  invented,  which  has  been  constructed  of  varioiis 
forms  and  <ni  difierent  principles  ;  but  even  the  best  of  tlicni 
are  very  complex  in  their  construction,  and  consequently 
too  expensive  to  be  of  general  utility. 

To  obviate  these  inconveniences  Mr.  Tiberius  Cavallo 
in\'€ntcd  the  telescopic  nu)ther-of-pearI  niicronifcler, "  which 
consists  of  a  small  semilrnnsi^arcnt  slip  of  mother-of-pearl 
about  the  20th  part  of  an  inch  broad,  and  of  the  thickness 
of  common  v^riiing-pajier,  dividetl  into  a  number  of  ccpial 
parts  by  parallel  lines."  A  full  description  of  this  micro- 
meter and  the  uses  to  which  it  may  be  applie<.l  have  been 
published  in  the  61st  volume  of  the  Philosophical  Trans- 
actions for  the  year  179^  ^ind  in  a  separate  pamphlet  pub- 
Ijiheil  in  1  793. 

This  simple  instrument  possesses  many  valuable  pro- 
perties; and  when  thj  extremities  of  the  object  to  be  mea- 
sured fall  exactlij  upon  two  lines  of  the  scale,  it  is  very  ac- 
curate :  but  as  the  iractinnal  parts  of  a  division  on  the  scale 
cannot  he  knov.  n  but  by  estimation,  it  falls  fir  short  of  that 
accuracy  which  is  obtained  by  other  inicrometers. 

Tlic  micrometer  that  I  have  contrived  is  constructed  at  a 
small  expense,  and  yet  it  is  very  accurate.  It  consists  of  a 
immbcr  of  parallel   lines  drawn  upon  a  piece  of  plane  glass 
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with  the  point  of  a  small  diamond,  at  the  distance  of  T-Hdth 
part  of  an  inch  from  one  am-lhcr.  This  micrometer  is 
placed  in  tlic  focus  of  the  eye-glass  of  a  telescope  or  mi- 
croscope, just  where  the  image  is  formed  when  the  instru- 
ment-is  adjusted  to  the  object. 

The  telescope  to  which  1  have  ad^ipted  this  micrometer  is 
a  30-inch  achron^atic  with  a  compound  eve-piece,  consist- 
ing of  a  short  tube  containing;  two  irlasses*.     Now  it  is  a 

•  •  •  1 

properly  of  telescopes  of  this  construction,  that  as  the  eye- 
piece is  drawn  out  the  matinifying  power  of  the  telescope 
IS  increased,  and  consequently  the  image  of  the  object  upon 
the  micrometer  is  enlarged.  By  this  means  the  fractional 
parts  of  a  division  on  the  scale  may  be  determined  in  a  very 
easy  and  expeditious  manner,  and  to  a  very  great  degree  of 
exactness. 

The  value  of  the  divisions  of  the  micrometer  in  the  tele- 
scope which  I  use,  magnifying  23  times,  was  ascertained 
bv  observations  on  the  sun,  in  the  following  manner. 

When  the  eye-tube  of  the  telescope  was  drawn  out-j-Vth  of 
an  inch,  the  solar  image  extended  over  19  divisions  of  the 
micrometer.  Then  the  diameter  of  the  sun  on  the  day  of 
observation,  being  taken  out  of  the  Nautical  Almanack,  and 
divided  by  19,  gave  9d"'6,  which  is  the  value  of  one  division 
of  the  micrometer.  After  this  value  had  been  determined 
by  a  great  number  of  observations,  I  drew  out  the  eye- piece 
and  re- adjusted  the  telescope  until  the  image  of  the  sun  ex- 
tended over  20  divisions  on  the  micrometer;  and  on  mea- 
suring the  eye-piece  1  found  that  it  had  been  drawn  out 

tWo-'^'-I^  pans  of  an  inch  further  than  before.  Then-—-  = 
304''*5  =  one  inch  of  the  eye-piece.     Consequently, 
-jLth  of  an  inch   on   the  eye-piece  is   =   30^^*45 ' 

^ih  of  ditto is    =    J  5''-22 

^V^h  of  ditto is   =     6"-09 

y-iydth  of  ditto is   =     s"'*  0_ 

A  micrometer,  with  lines  drawn  at  the  distance  of-J-ydth 
of  an  inch  from  one  another,  was  adapted  to  a  3|  feet  achro- 
matic telescope  magnifying"  from  43  to  60  tinies,  with  the 
same  glasses.  When  the  eye-piece  was  drawn  out-f*jyth?  of  an 
inch  a  remote  land  object  extended  over  23  divisions  of  the  mi- 
crometer, and  Vv'hcn  it  was  drawn  out  -W-o^' l""  parts  of  an  inch 
further  than  before,  the  same  object  extended  over  24  divi- 
sions of  the  micrometer.     Each  division  of  the  scale,  in  this 

*  Called  the  Hiiygenian  eye-piece. 

telescope, 
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scope,  subttnds  an  angle  of  30  seconds,  which  being  di- 
vided by  573  the  quoiient  is  a2'',  the  vahie  of  one  inch  of 
the  eye- tube.     Consequently, 

Yyth  of  an  inch  on   the  eye-tube  is   = 

vV'h  of  ditto ' is   = 

^'jth  of  ditto is   = 

-j-i-jdth  of  ditto is  = 

The  fractional  parts  of  an  inch  on  the  eye-tube  u  ere  ob- 
tained very  exactly,  by  means  of  a  pair  of  fine  pointed  conn- 
passes  and  a  diagonal  scale. — But  it  may  be  alleged,  that 
the  telescope  cannot  be  adjusted  a  number  of  limes  to  the 
same  object  by  means  of  the  eye-piece,  so  that  it  shall  be 
drawn  out  precisely  to  the  same  point.  Errors  in  these  ad- 
jusimenis  will  frequently  take  place,  but  they  may  l)c  cor- 
rected. The  astronomer  takes  a  mean  of  a  number  of  his 
observations ;  and  errors  arising  from  adjusting  the  tele- 
scope to  the  object  may  be  corrected  in  the  same  manner. 

The  following  observations,  which  were  taken  of  the 
sun's  diameter  with  my  30-inch  telescope,  will  show  the 
limits  of  these  errors. 

The  telescope  was  adjusted  six  dlffc' rent  times  to  the  sun, 
so  that  his  iniage  extended  over  20  divisions  on  the  micro- 
nitter,  and  the  lengths  of  the  eye-tube  drawn  out  each  time, 
in  parts  of  an  inch,  were  0-42  - .  .0-42  . .  .0'44  . .  0-42  . .  . 
0*42  . .  .0*43  J  the  mean  of  these  different  measures  is  0-425, 
vhich  differs  only  0'015  from  the  extreme:  and  other  sets 
of  observations  u  ere  taken  with  the  same  precision.  But,  to 
obtain  correct  observations,  it  is  necessary  that  the  telescope 
should  be  a  good  one,  and  mounted  upon  a  proper  stand. 

The  angular  distance  between  two  contiguous  objects,  at 
a  remote  distance,  may  be  determined  thus : 

Direct  the  telescope  to  th*:  objects,  and  if  the  angular 
points  do  not  fall  upon  two  lines  of  the  micrometer  scale, 
which  will  but  seldom  happen,  draw  out  the  eye-tube  till 
they  do.  Then  multiply  the  value  of  one  of  the  divisions 
•by  the  number  of  divisions,  Worn  which  product  subtract 
the  number  of  seciinds  indicated  by  the  eye  tube,  and  the 
remainder  will  be  the  angle  sought. 

Example  I. — Suppose  the  image  of  the  full  moon  ex- 
tended over  18  divisions  of  the  micrometer,  when  the  eve- 
tube  was  drawn  out  -J-^^dth  parts  of  an  inch  :  What  was  her 
apparent  diameter? 

P^ach  division  contains  99  6  seconds;  but  when  this  value 
■\va^  determined  the  eye-ti.be  was  drawn  out  -p^th  part  of  an 
-ineji,  \\hich  must  always  be  ileducted  from  the  whole  length 
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of  the  lube  drawn  out.     In  this  example  — ^  —  ~=i-—  = 

*         100  10  100 

— ,  which  by  the  table  Is  =  15-22  seconds. 

Then  99"-6  x  18  —  13"'22  =  i:77"-38  =  29'-37''-58  = 
the  apparent  diameter  of  the  moon  at  that  time. 

Exa/np/e-2. — Suppose  the  distance  between  two  stars  was 
observed  to  extend  ovci  more  than  l5flivisions  of  the  micro- 
meter, but  not  16,  the  eye-tube  being  drav\n  out  -'^th  of  an 
inch  ;  but  on  drawing  out  the  eye-tube  -j^jfodih  parts  of  an 
inch,  their  distance  extended  over  1  6  divisions  :  What  was 
the  apparent  angle  subtended  by  those  stars  ? 

In  this  example  7^  —  ]o  —   i7)o»   ^'^^'^^  ^""^  —  Sl'''9. 

Then  99"-6  x  16— Sl"-9  =151l''-7  =  23'  ll"-7,  which  is 
the  apparent  angular  distance  between  the  two  objects. 

This  micrometer  is  represented  in  fig.  5,  PI.  II J.  The 
middle  part  of  the  scale  is  divided  into  20  equal  parts  by 
parallel  lines  drawn  at  the  distance  of -pi^dth  part  of  an  inch 
from  each  other,  and  the  large  divisions  on  the  sides  are 
each  5=  -yLO-dth  parts  of  an  inch.  Thtse  lines  are  drawn  as 
fine  as  possible  to  appear  distinct. 

Angles  may  be  taken  in  any  direction  by  this  micrometer, 
as  it  is  easily  turned  romid  upon  its  axis;  and  as  it  is  fixed 
against  the  eye-stop  only  by  a  ring  of  wire,  in  the  same 
manner  that  glasses  are  fixed  in  ordinary  instruments,  it 
may  be  taken  out  and  put  in  again  with  as  little  trouble  as 
any  other  glass  in  the  telescope. 
I  am,  sir, 

Your  obedient  servant, 

Lynn.  August  14,  ISil.  E.   WaLKER. 


XXX.  Observations  on  some  of  the  Strata  in  the  Neigh- 
bourhood oj  London,  and  on  the  Fossil  Remains  contained 
in  thejn.     Bij  James  PaiiKINson,  Esq.  Member  of  the 

Ceolon icj I  Socieli/ * . 
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J.  HE  study  of  fossil  organized  remains  has  hitherto  been 
directed  too  exchisirely  to  the  consideration  of  the  speci- 
mens themselves ;  and  hence  has  been  considered  rather  as 
an  appendix  to  botany  and  zoology,  than  as  (what  il  really 
is)  a  very  important  branch  of  geological  inquiry. 

From  a  comparison  of  fossil  rcn)aiHS  with  those  living  or 
extant  beings  to  which  they  bear  the  closest  analogy,  great 

*  Frvm  the  Transacions  of  the  Geo'ogical  Society,  vol.  i. 
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resemblances  and  strikinir  clifierenccs  are  at  the  same  time 
perceivable.  In  some  instances  the  generic  characters  ma- 
terially differ,  but  in  most  they  very  closely  correspond; 
whilst  the  sjiecific  characters  are  very  rarely  found  to  agree, 
except  when  the  fossil  appears  to  have  existed  at,  compara- 
tivclv,  a  late  ])eriod.  Of  man,  who  constitutes  a  genus  by 
himself,  not  a  snigle  decided  remain  has  been  found  ir.  a 
fossil  state. 

Chemical  analysis  has  been  called  in  to  the  aid  of  the  na- 
turalist, in  order  lo  account  for  tlie  pcrlect  state  of  preserva- 
tion observable  in  remains  organized  with  the  most  exqui- 
site delicacy,  and  which  there  is  every  reason  for  supposing 
to  have  been  ro;)dilv  decompusahle  in  llieir  recent  state. 
From  this  invcsiin.ition  we  learn  the  manner  in  which  these 
memorials  of  the  old  world,  so  interestino-  and  so  frail,  have 
been  preserved.  Some  have  been  impregnated  with  cal- 
careous matter,  others  with  siliceous,  and  others  with  iron 
or  copper  jiyrites. 

But  these  facts,  however  important  and  interesting,  can- 
not, when  considered  by  themselves,  add  much  to  our 
knowledtre  respecting  the  fornuition  and  structure  of  the 
earth.  I'o  derive  any  information  of  consequence  from 
them,  on  the>c  sul)ieets,  it  is  necessary  that  their  examina- 
tion should  be  connected  with  that  of  the  several  strata  in 
which  they  are  found  *. 

Already  have  these  examinations,  thus  carried  on,  taught 
lis  the  following  highly  instructive  facts.  That  exactly  si- 
milar fossils  are  found  in  distant  parts  of  the  same  siratum, 
not  only  where  it  traverses  this  island,  but  where  it  appears 
again  on  the  opposite  coast:  that,  in  strata  of  considerable 
comparative  depth,  fossils  are  found,   which   are  not   dis" 

*  This  mode  of  coiiductino'  our  inquiries  was  long  since  recorr.mended  by 
Mr.  \V".  Smitti,  who  first  noticed  that  ce ■  lain  fosAls  are  peadiur  lo,  and  are 
only  found  iodncd  in,particuia'-  strata  ;  and  who  first  ascertained  the  constancy 
in  Ihe  order  of  snipe  rpo^ition,  and  the  cnnlmuity,  if  the  strata  of  this  island.  It 
\wll  appear  from  tlie  following  quotation, that  these  obaervatioas  have  lately 
sreo  occurred  to  Messrs.  Cuvier  and  Brongniart,  whilst  examiaing  into  the 
nature  of  the  strata  of  the  neighbourhood  of  Paris.  "  Cette  Constance  dans 
I'ordre  de  superposition  des  couches  les  plus  minces,  et  sur  une  etendue  de 
12  myriamctres  au  moins,  est,  selon  nous,  u;i  des  faits  Ics  plus  remarquables 
que  nous  ayons  constates  dans  la  suite  de  nos  recherches.  11  doit  en  resulter 
pour  les  arts  et  pour  lageologiedes  consequences  d'autant  plus  interessantes 
qu'elles  sont  plus  surcs. 

"  Le  moyeii  que  nous  avons  employe  pour  reconnoitre  au  milieu  d'un  si 
grand  uombre  de  litb  calcaires.un  lit  dqa  observe  dans  un  canton  tres  eloigne, 
tit  pris  de  la  nature  des  fossilcs  renferni.  s  dans  chaque  coiiche:  ces  fosslles 
aOBt  toujours  geiieralement  les  memes  dans  les  couches  conosi)ondaiites,  ct 
BicftVitPnt  des  diflereuces  d'espiices  asscz  notables  d'un  systeme  de;  couches 
a  tiu  tiuti'l^sysic.Tie.  C'est  un  signe  de  reconnoissance  qui  jusqu'a  present 
Tit  Eouf  ii  pus  rrompc" — Annales  du  Mud-umd*Hisi.  Nat.  tome  xi.  p.  S07. 
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covered  in  any  ol  ihe  superincumbent  beds:  that  some  fos- 
sils, which  abound  in  the  lower,  are  found  in  duninishing 
numbers  through  several  of  the  superincunibint,  and  are 
entiiely  wanting  in  the  uppermost  strata:  that  some  fossils, 
occurring  in  considerable  numbers  in  one  stratun),  become 
very  rare  in  the  adjacent  ))ortion  of  the  next  supermcum- 
bent  stratum,  and  afterwards  are  lost:  that  fossds  of  one 
particular  genus,  which  exist  abundantly  in  the  lower  strata, 
and  occur  in  several  of  the  superincumbent  ones,  are  not 
found  in  the  three  highest  strata;  whilst  one  species  of  that 
genus,  but  which  has  not  been  found  in  a  fossil  state,  ex- 
ists in  our  present  seas:  and  lastly,  that  most  of  tlie  remains 
which  are  abundant  in  the  superior  strata,  are  not  at  all 
found  in  the  lower.  These  general  facts  lead  u3  to  hope, 
that  geology  may  derive  considerable  assistance  from  an 
examination  of  fossils,  made  in  connexion  with  that  of  the 
strata  to  which  they  belong. 

The  following  is  an  attempt  to  investigate  on  this  plan 
some  of  the  upper  strata  in  the  vicinity  of  the  metropolis 
with  their  contained  fossils;  and,  although  by  no  means 
complete,  it  will,  it  is  hoped,  induce  others,  who  possess 
superior  abilities  and  opportunities,  not  only  to  re-examine 
more  correctly  these  strata,  but  to  extend  their  researches 
to  the  subjacent  strata. 

The  whole  of  this  island  displays  evident  marks  of  its 
stratification  having,  since  its  completion,  suffered  consi- 
derable disturbance  from  some  prodigious  and  mysterious 
power.  By  this  power  all  the  known  strata,  to  the  greatest 
depths  that  have  been  explored,  have  been  more  or  less 
broken  and  displaced  ;  and  in  some  parts  have  been  so  lifted, 
that  some  of  the  lowest  of  these  have  been  raised  to  the 
surface;  whilst  portions  of  others,  to  a  very  considerable 
depth  and  extent,  have  been  entirely  carried  away*.  From 
these  circumstances  great  difficulties  and  confusion  fre- 
quently arise  in  examining  the  superior  strata:  the  counties 
however  immediately  surrounding  the  metropolis,  as  well  as 
that  on  which  jt  stands,  having  suffered  least  disturbance, 
are  those  in  which  an  investigation  of  these  strata  may  be 
carried  on  with  the  smallest  chance  of  mistake. 

Real  alluvial  fossils,  washed  out  of  lifted  or  original  su- 
perior strata  by  strong  currents,  and  which  in  other  parts 

*  See  several  essavs  on  this  subject  in  the  Philosophical  Magazine,  by  A'Ir. 
Parey,  and  the  Report  on  Derbyshire,  vol.  i.  p.  105. 

Also  A  Letter  on  the  Alterations  which  have  taken  place  in  the  Structure 
of  Recks,  on  the  Surface  of  the  Bysalt-c  Country  in  the  Counties  of  Dcrry 
and  ADtri:n,  by  William  Richardson,  D.D.  Phil.  Trans,.! SOS. 
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are  very  abuiulaiU,  are  rarely  seen  in  ihc  counties  adjacent 
lo  the  metropolis.  This  remark  is  rendered  necessary, 
since  those  widely  extended  beds  oF  sand  and  gravel,  with 
sandyelav,  sometimes  intermixed  and  sometin)es  interposed, 
and  which  have  been  generally  hitherto  considered  as  alluvial 
beds,  are  here  assunied  to  be  the  last  or  newest  strata  of 
this  island,  slowly  deposited  by  a  pre-existent  ocean  :  with 
the  strata,  ihertfore,  of  this  formation,  these  remarks  com- 
mence. 

Beds  of  Sand  and  Gravf.l. — The  sands  of  this  forma- 
tion vary  in  colour  from  while,  which  is  most  rare,  through 
difterent  shades  of  vellow  up  to  orange  red  :  the  colour  pro- 
ceedino;  partly  from  a  ferruginous  stam  on  the  surface  of  ihc 
particles  of  sand,  and  |>artly  from  the  intermixture  of  ytllow 
oxide  of  iron.  Particles  of  those  sands,  which  are  disposed 
in  distinct  seams  or  beds,  when  examined  by  the  micro- 
scope, are  found  to  be  transparent,  most  of  them  angular, 
but  some  a  little  rounded,  with  all  their  surfaces  smooth, 
havino-  no  appearance  of  fracture,  and  resembling,  in  every 
respect,  an  uniform  crystalline  deposition.  Those  sands  on 
the  contrary,  which  blended  with  broken  and  unbrok«n 
pebbles  form  gravel,  appear,  when  thus  examined,  to  be 
mostly  opake,  to  be  variously  coloured,  and  to  be  marked 
with  conchoidal  depressions  and  eminences,  the  resdlt  of 
fracture. 

The  pebbles  of  this  formation  appear  to  be  of  four  kinds; 
1st.  Various  pieces  of  jasper,  gritstone,  white  semi  trans- 
parent quartz,  and  other  rocks.  These  have  acquired,  in 
general,  smooth  surfaces  and  roundish  forms,  evidently  from 
attrition,  and  exhibit  no  traces  of  organization,  except  w^hen, 
as  is  very  rarely  the  case,  the  substance  of  the  pebble  is 
jasperized  wood.  The  white  quartz  pebbles,  like  quartz  cry- 
stals, on  beino-  rubbed  together,  ennt  a  strono;  white  lambent 
light,  with  a  red  fiery  streak  on  the  line  of  collision,  and 
an  odour  which  much  rfsemblcs  that  of  the  electric  aura. 

2d.  Oval  or  roundish,  and  rather  flat  siliceous  pebbles, 
generally  surrounded  by  a  crust  or  coat  diifering  in  colour 
and  degree  of  transparency  from  the  internal  substance, 
which  also  varies  in  different  specimens,  in  these  respects, 
as  well  as  in  the  disposition  of  the  parts  of  which  the  sub- 
stance is  composed.  In  some  this  is  spotted,  or  clouded, 
in  very  beautiful  forms  ;  in  others  it  is  marked  by  concen- 
tric strias,  as  if  the  result  of  the  successive  application  of 
distinct  laminae  :  the  prevailing  colours  in  most  of  these 
pebbles  being  different  shades  of  yellow.  In  several  the 
traces  of  marine  remains  are  observable  :  these  are,  in  some 
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the  casts  o^ anomirB,  and  the  inijiressions  of  the  spines  and 
plates  of  echini;  and  in  others,  which  generally  possess  a 
degree  of  transparency,  the  remains  of  alajo/iia.  The  im- 
pressions, thongh  frequently  on  the  surface  of  the  pebble, 
seldom,  if  ever,  appear  to  be  in  the  least  rnbhed  down: 
thus  seeming  to  prove  decidedly,  that  these  pebbles  have 
not  been  rounded  by  rolling,  but  that  they  owe  their  fiirures 
to  the  circumstances  under  which  they  were  originally 
formed:  it  is  apprehended  therefore,  that  these  pebbles  have 
each  been  produced  by  a  distinct  chemical  formation,  which, 
it  may  be  safely  concluded  from  the  remains  of  marine  ani- 
mals so  frequently  found  m  ihem,  took  place  at  the  bottom 
of  the  sea,  while  these  annnals  were  yet  living. 

The  formation  of  these  fossils  at  the  bottom  of  a  former 
sea,  and  perhaps  on  the  identical  spots  in  which  they  are 
now  frequently  found,  is  more  plainlv  evinceil  by  pebbles 
agreeing  in  some  jieculiar  characters  being  found  together 
in  particular  spots.  Thus  tlsose  in  the  count v  of  F^ssex,  ten 
miles  northward  of  London,  contain  a  much  greater  pro- 
portion of  argil  and  iron  than  those  met  with  in  many  other 
places;  hence  their  colours  are  darker,  and  the  delineations 
which  their  sections  display  are  very  strong  and  decided, 
sometimes  closely  agreeing  with  those  seen  in  the  Egyptian 
pebbles*.  Passing  on  into  Hertfordshire,  pebbles  ot  a  very 
different  character  are  found:  their  crust  is  nearly  black, 
and  their  section  displays  delicate  tints  of  blue,  red,  and 
yellow,  disposed  on  a  dead-white  ground  in  very  beautiful 
forms.  In  another  part  of  the  same  county  occurs  the 
pebble  of  the  puddmg-stone,  which  also  presents  peculiar 
characters  of  colour,  &c. 

3d.  Large  tuberous,  or  rather  ramose,  irregularly  formed 
flints,  somewhat  resembling  in  figure  iht  flints  which  are 
found  in  chalk,  materially  differing  however  from  them, 
not  onlv  in  the  colour  of  their  external  coat,  which  is  of 
various  shades  of  brown,  but  also  in  that  of  their  substance, 
which  is  seldom  black,  but  exhibits  shades  of  yellow  or 
brown,  in  which  red  likewise  is  scmietimes  perceptible.  The 
traces  of  organic  structure,  particularly  of  the  alci/unitim, 
occasionally  seen  ni  these  stones,  determine  them  also  to 
have  been  formed  at  the  bottom  of  the  sea. 

4th.  Pebbles,  owing  their  form  to  an  investnient   and 

*  The  travel  pebbles  of  F.pping  Forest  are  of  thi»  description-  and  on 
>ncst  of  the  grounds  leading  down  from  the  forest  to  the  liamlct  of  Seward- 
stopc  atid  to  the  town  of  Wahhani,  white,  i>pake;  and  partly  decoiapoied 
pebbles  are  frequently  seen,  in  which  the  argil  and  iron  have  been  removedj 
ixiid  the  silex  only  iws'reniaiiitd.  -      ■  i 
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impregnation  wiih  siiex  of  various  marine  animals  of  un- 
kiiowii  genera,  but  bearing  a  clo-^c  alHnity  to  the  alcijonia. 
These  stones  displav,  in  general,  not  only  the  external  form 
but  the  internal  sLructurc  also  of  these  annuals.  The  con- 
grecation  <if  many  pebbles  of  this  genus,  and  indeed  of  the 
same  speeies,  in  partieular  tracts,  wan  ants  the  eonclusion, 
that  these  animal  snb.^tances  were  thus  changed,  whilst  in- 
habiting that  bottom  of  a  formci  ocean,  which  now  formi 
the  stratum  the  contents  of  vvhich  are  here  sketched.  Peb- 
bles of  this  description  are  most  frequently  found  in  the 
gravel  pits  of  Hackney,  Islmgion,  &c. 

Among  the  traces  of  organization  discoverable  in  this 
stratum  are  casts  of  echini,  which  are  frequently  found 
anions:  the  gravel,  and  whicii  have  generally  been  supposed 
to  have  been  washed  out  of  the  chalk.  But  these  casts  have 
their  origin  plainlv  stamped  on  ihcm.  Their  suostancc  is 
covered  with  iron  ;  they  are  almost  always  of  a  rude  and 
distorted  form,  and  I  apprehend  that  they  are  never  found 
with  any  part  of  the  crust  of  the  animal  converted  into  spar, 
adherent  to  them,  as  is  commonly  the  case  with  the  cast* 
of  echini  found  in  chalk. 

A  sufficient  proof,  that  these  several  strata  of  gravel,  sand, 
&c.  have  been  deposited  by  a  former  ocean,  is  to  he  found 
in  a  circumstance  vvhich  does  not  appear  to  have  been  hi- 
therto sufficiently  adverted  to.  This  circumstance  is  the 
existence  of  fossil  shells  belonging  to,  and  accompanying, 
the  superior  part  of  these  strata  in  particular  spots;  their 
absence  in  other  parts  being,  perhaps,  attributable  to  the  re- 
moval of  the  upper  beds. 

These  foisil  shells  are  still  found  disposed  over  a  very 
considerable  extent.  Their  nearest  situation  to  the  metro- 
polis is  at  Walton  Nase,  a  point  of  land  about  sixteen  miles 
S.  E.  of  Colchester,  Here  a  cliff  rises  more  than  fifty  feet 
above  high- water  mark  and  the  adjacent  marshes.  It  is 
formed  of  about  two  feet  of  vegetable  mould,  twenty  or 
thirty  feet  of  shells,  mixed  with  sand  and  gravel,  and  froiti 
ten  to  fifteen  feet  of  blue  clay.  The  bed  of  shells  is  here 
exposed  for  about  three  hundred  paces  in  length,  and  about 
a  hundred  feet  in  breadth. 

Immediately  beyond  the  Nase  the  shore  suddenly  re- 
cedes and  forms  a  kind  «f  estuary,  terminated  towards  the 
cast  by  the  projecting  cliff  of  Harwich,  which  is  capped  in 
a  similar  manner  with  beds  of  these  shells.  The  height  of 
this  cliff  is  from  forty  to  fifty  feet,  about  twenty-two  feet  of 
the  lower  part  of  which  is  the  upper  part  of  the  blue  clay 
straluni ;  "  above  which,"  as  Mr,  Dale  obscrv«s,  *'tQ  with- 
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in  two  feet  ot"  the  surface,  are  divers  strata  of  sand  and 
gravel  mixed  with  fragments  of  shells,  and  small  pebbles; 
and  it  is  in  some  of  these  last-mentioned  strata  that  the  fos- 
sil shells  are  imbedded.  These  fossils  lie  promiscuously 
together,  bivalve  and  turbinate,  neither  do  the  strata  in 
which  they  lie  observe  any  order,  beina;  sometimes  higher 
and  sometimes  lower  in  the  cliff;  with  strata  of  sand,  gravel, 
and  fragments  of  shells  between.  Nor  do  the  shells  alwavs 
lie  separate  or  distinct  in  the  strata,  but  are  sometimes  found 
in  lumps  or  masses,  something  friable,  ccmentL-d  together 
with  sand  and  fragments,  of  a  ferruginous  or  rusiy  colour, 
of  which  all  these  strata  are*." 

The  coast  of  Essex  is  here  separated  from  that  of  Suffolk 
by  the  river  Stour,  by  which  the  continuity  of  this  stratum 
is  necessarily  interrupted.  It  however  occurs  again  on  the 
opposite  side  of  the  river,  and  through  Suffolk  and  great 
part  of  Norfolk  the  same  bed  of  shells  is  found  on  digging ; 
thus  appearing  to  extend  over  a  tract  of  at  least  forty  miles 
in  length. 

These  shells  are  in  general  foimd  in  the  same  confused 
mixture  as  is  described  by  Mr.  Dale  ;  but  they  are  also 
sometimes  so  disposed,  that  patches  of  particular  genera 
and  species  appear  to  be  now  occupying  the  very  spots 
where  they  had  lived.  This  seems  particularly  the-  case  with 
the  small  pectens,  the  mactne,  and  the  left-turned  whelk. 

From  the  excellent  state  of  preservation  in  which  many 
of  these  shells  have  been  found,  it  has  been  thought  that 
they  couid  hardly  be  regarded  as  fossil.  Many  acknow- 
ledged fossil  shells,  hovvever,  have  undergone  much  less 
changes  than  those  of  this  stratum  :  the  original  coloured 
markmgs  are  entirely  discharged,  and  the  external  surfaces 
are  deeply  penetrated  with  a  strong  ferruginous  stain  ;  the 
inner  surfaces  also  are  considerably  changed,  their  resplen- 
dence being  superseded,  to  a  considerai)le  depth,  by  a  dead 
whiteness,  the  consequence  of  the  decomposition  of  this 
part  of  the  shell. 

Like  the  fossils  of  most  other  strata,  this  assemblage  of 
shells  manifests  a  peculiar  distinctive  character.  A  few 
shells  only,  which  may  be  placed  among  those  which  are 
supposed  to  be  lost,  or  among  those  which  are  the  inhabi- 
tants of  distant  seas,  are  here  discoverable;  the  greater 
number  appearing  not  t)  differ  specifically,  as  far  as  their 
altered  state  v\ill  allow  of  determining,  from  the  recent  shells 
of  the  neighbouring  sea. 

*  Appendix  by  Samuel  Dale  to  the  History  and  Antiquities  of  Harwich 
and  Dovercourt  by  Silas  Taylor,  1732. 

Among 


and  on  the  Fossil  Remains  contained  in  them.         137 

Among  those  of  which  no  recent  analogue  is  known, 
appears  to  be  the  tcrebrutnln,  figured  in  Dale's  History  and 
Antiquities  of  Harwich,  &c.  tab,  xi.  fig.  9,  P-  594»  and  de- 
scribed, Phil.  1  rans.  No.  291 ,  p.  1578.  Mv.  Dale  describes 
this  shell  as  Concha  Innga J'uss'ilis  fnsciata,  and  remarks  that 
hL-  has  not  observed  "  either  in  Aldrovandiis,  Rondeletins, 
Belonius,  Gesner,  Johnson,  Lister,  or  Bonanus,  any  shell 
tliat  resembles  this  our  fossil,  unless  it  is  one  of  those 
figured  by  Lachnumd,  p.  43,  No.  6  and  7,  the  inward  [)art 
resembling  our  fossil."  The  shells  figured  by  Lachnnnul 
are  undoubtedly  tcrebrnlvlce,  but  ihey  manifest  no  particular 
agreement  with  this  fossil. 

This  shell  appears  to  be  figured  by  Lister,  H'lstor.  Co?i' 
chyl.  tab.  21  \,fig.  45,  and  is  assumed  by  Gmcim  as  A  no - 
viia  spoiidylodts.  The  other  shells,  fig.  46,  of  the  same 
plate,  referred  to  by  Gmelin  as  ylnomiaps'ittacea,  appear  to 
be  nuiliiated  sjiecimens  of  the  same  shell.  This  opinion 
is  coiroboraled  by  the  tint  given  by  the  accurate  artists  to 
the  whole  of  the  shells  contained  in  this  plate,  agreeing 
with  the  dark  colour  of  the  Essex  fossil  ;  and  by  the  cir- 
cumstance of  their  being  generally  found  in  the  mutilated 
state  in  which  they  are  here  figured  by  Lister.  Besides, 
neither  of  Lister's  specimens  at  all  agrees  with  the  pellucid 
shell,  with  a  triantrular  foramen,  of  Anomia  psiftacea,  but 
thev  all  agree  witn  the  oval  antiquated  shell,  with  an  obtuse 
canaliculated  beak,  of  Anomia  spo/idy lodes. 

In  consequence  of  this  agreement,  it  seems  proper  to 
consider  this  fossil  shell  as  forming  the  species  Anomia 
spondy lodes.  But  as  the  channelled  beak  is  not  natural  to 
it,  but  is  the  consequence  of  injury ;  and  as  this  part,  in  its 
natural  state,  is  pierced  with  a  larre  round  foramen,  a  cor- 
respondent change  should  be  made  in  the  description,  and 
it  may  be  placed  under  the  more  appropriate  genus  of  tere- 
braiula,  as  Terehratutu  spondylodes^  with  an  oval  antiquated 
shell,  the  beak  pierced  by  a  large  round  foramen. 

This  shell  is,  in  general,  about  an  inch  and  a  half  Ions:, 
thick,  nearly  oval,  roughly  striated  transversely,  and  has  its 
large  foramen  defined  by  a  distinct  border.  It  appears  to 
difl'er  from  every  known  n-cent  or  fossil  terehrainla. 

Another  of  the  probably  lost  shells  of  this  stratum  is  the 
fossil  oyster,  figured  Organic  f\emains,  &c.  vol.  iii.  pi,  xiv. 
fig.  3,  and  whicli  is  there  conjectured  to  be  the  saiTie  oyster 
as  that  which  is  described  by  Lamarck  as  Oslrea  deformis. 

The  volute,  Organic  Remains,  vol.  iii.  pi,  v.  fig.  13,  is 
another  shell  belonging  to  this  stratun),  of  which  it  is  be- 
1-ieved  that  no  recent  analogue  has  been  yet  found.     This 
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ovate  and  rather  fusiiorm  shell  appears  to  have  been  smooth; 
and  at  its  full  size  about  four  inches  in  length  :  the  colu- 
mella has  four  folds,  and  the  shell  is  formed  by  about  six 
spiral  turns,  the  last  of  which  makes  two  thirds  of  the  shell, 
dilaimg  at  about  its  centre,  and  contracting  nearly  equally 
upwards  and  downwards.  The  specimens  yet  seen  give  no 
opportuniiy  of  judging  of  the  lip,  or  of  the  termination  of 
the  spire. 

The  E?sex  reversed  whelk,  as  it  has  been  termed,  Mii- 
rex  contrarh;s,  Linn.  Hist.  Conch,  of  Lister,  tab.  950, 
fig.  44.  b.  c.  which  is  b.cre  very  abundant,  does  not  appear 
to  be  known  in  any  other  stratum  of  the  island.  The  ios- 
sil  shell,  with  the  whirls  in  the  ordinary  direction,  is  some- 
times found  in  this  stratum*. 

It  has  been  said  that  the  recent  analogues  of  boih  t'lese 
shells  arc  foutid  in  the  adjoining  sea.  A  recent  shell  is  iiideed 
found,  which  very  nearly  agrees  with  the  ordinarilv  turned 
shell  in  its  o^neral  characters  :  but  there  ajipeats  no  authority 
for  supposing  that  the  analogue  of  the  left- turned  variety 
has  been  discovered  there. 

Among  those  recent  shells,  the  resemblance  of  v/hich  to 
the  fossil  ones  of  this  stratum  is  such  as  appears  to  render 
a  comparison  bv  an  experienced  c.nchologist  necessary, 
niav  be  enumerated  ■ 

Patilla  unyarica,  Patella  utilitnris,  Patella  sinensis,  {Ca- 
lypircea^  Lam.)  Patella Jissur a,  {E?nargifwla,  Lam.)  one 
or  two  sjiecies  of  Paidlce,  with  a  perforation  in  the  ajiex, 
{Fissiirella,  Lam.)  Nerita  glaucma,  Kerita  canrena,  (Na- 
ticQi  Lan).)  Turbo  ierebra,  {Turritella,  Lam.)  Murex  cor^ 
neus,  Murex  erinucevs,  Strombus  pes  pelicani,  Cyproca  pedi- 
cuius,  with  no  sulcus  along  the  back,  Pholas  crispatus,  in 
fragments,  Solen  ensi'i,  and  Sole??,  siliqua,  in  fragments, 
Cardium  ed/de,  Caidiurn  aculealnmP  bearing  the  size  and 
form  of  this  shell,  but  having  from  thiriy-four  to  thirty-six 
ribs,  with  no  depressed  Hue  down  their  n)iddle,  nor  vestiges 
of  spineo;  h'iadra  sol/da,  Feviis  exolcln,  Fenvs  sadica  ? 
Fenericardia  senilis,  Lam.  y'lrca  gli/cemeris,  Jrcavvcieus^ 

Besides  these  remains  of  maiine  animals,  (he  fossil  hollow 
tubercles,  having  lost  the  spines,  of  the  thvrnbark  are  here 
found  ;  al^o  fragnunts  of  the  /as9/7 palate,  {Scapula  litioralis 
of  Lhwvdd)  and  fossil  rtinains  of  .s7;07/<,'^o' and  aicyonia,  par- 
ticularly a  vLiv  tair  speciu><-'n  of  \.\\it  reticulated  ulcyonium. 
Org.  Hem.  vol.  ii.  \)\.  ix.  ^g.  [}. 

*  It  is  erroneously  stated.  Organic  Remains,  vol  iii.  pCf),  tliat  this  shell 
y.as  not  been  yet  Uiintlcned,  as  found  in  tbia  stratu.il;  sixnce  it  is  so  particu' 
Jdxi.-.ed  by  Dale. 

In 
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Tn  tliis  bed,  anidng;  ihc  (gravel  and  ihe  shells,  are  trequcmiy 
found  fVai2;ments  o\ fossil  lane,  which  possess  some  striking 
peculiarities.  They  are  seldoni  more  than  halt"  an  uich  in 
thickness,  two  inches  in  wuith,  and  twelve  in  length  ;  al- 
ways having  this  flat  tbrni,  and  generally  marked  with  small 
dents  or  depressions.  'I'heir  colour,  which  is  brown,  light 
or  dark,  and  sometimes  Inclining  to  a  greenish  tint,  is  evi- 
dently derived  irom  an  impregnation  with  iron.  From  this 
impregnation  they  have  also  received  a  great  increase  of 
weight  and  soruhtv:  From  haviiig  been  rolled  they  have  ac- 
quired a  considerable  polish;  and  on  being  struck  by  any 
hard  body  they  give  a  shrill  ringing  sound.  These  frag- 
ments, washed  out  of  the  stratum  in  which  they  had  been 
imbedded,  are  found  on  the  beach  at  Walton,  but  occur  iti 
much  greater  quantity  at  Harwich. 

Of  the  flat  rounded  nieces  described  above,  no  conjecture 
can  be  formed  as  to  the  particular  bone  or  particular  animal 
to  which  they  belonged.  But  w  iihin  these  few  yckrs  an 
Essex  gentleman  found,  on  the  beach  at  Harwich,  a  tooth 
which  was  supposed  to  have  belonged  to  the  inammoth. 
This  fossil  was  kindly  obtained,  at  my  request,  for  the  pur- 
pose of  being  exhibited  to  the  members  ot  the  Geological 
Society,  by  my  late  tnend  Dr.  Mcnish  ;  and  certainly  it 
appeared  to  be  part  of  a  tooth  of  that  animal.  It  had  been 
broken  and  rounded  by  rolling,  but  its  characters  were  st'll 
capable  of  being  ascertained.  It  possessed,  in  the  softer 
parts,  the  colour  and  appearance  o\  the  Essex  mineralised 
bones  so  distinctly,  as  to  leave  not  a  doubt  of  its  having 
been  imbedded  in  this  stratum  ;  whilst  in  the  enamel  it 
manifested  decided  characters  of  the  tooth  of  some  species 
of  the  mammoth,  or  mastodoji  of  Cuvier. 

The  actual  limit  of  this  stratum  has  not  been  ascertained; 
it  is  however  known  to  extend  throneh  E^sex,  JN'Jiddlesex, 
part  of  Kent,  and  Surry,  and  through  Hertfordslnrc,  i  uck- 
ingham.'-hirc,  and  indeed  much  lurther  both  to  the  north- 
ward and  westward.  In  many  parts  its  continuity  has  been 
interrupted,  apparently  b\-  partial  abruptions  of  it,  together 
even  with  a  portion  ot  ilie  str.iluni  on  which  it  rests.  The 
shells  of  this  stratum  have  hitherto  been  discovered  only  in 
the  parts  already  noiiecd. 

Blue  Clav  Sti'.atum. — This,  the  next  subjacent  bed,  is 
formed  of  a  ferrujiinoiis  clay  exceeding  two  hundred  feet  in 
thickness.  Its  colour  for  a  few  feet  in  the  upper  part  is  a 
yellowish-brown,  but  through  the  whole  ot  us  remaining 
depth  i.s  ot  a  dark-blueish  gray,  verging  on  black.  It  is 
not  only  characterized  by  tlicse  circumstances,  but  by  th« 
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numtTous  septaria  which  are  dispersed  through  it,  and  by 
the  peculiar  fossils  which  it  contnins. 

The  difference  of  colour  observed  between  its  superior 
and  inferior  part,  and  which  has  generally  been  supposed  to 
be  ov\iiig  to  a  diflercnce  in  the  degree  of  oxidation  of  the 
iron  present  in  it,  appears  to  be  tne  rtsull  of  a  difierence  in 
the  quaiititv  of  it,  occasioned  bv  the  washing  away  of  this 
metal  in  the  upper  part  by  the  water  which  percolates 
through  it,  and  which  runs  ofl'  laterally  by  the  numerous 
drains  made  near  the  surface.  The  dark-red  colour  of  tiles 
made  from  the  blue  clav,  the  reddish-yellow  colour  of  the 
place  bricks  made  of  the  yellowish-brown  clay,  and  the 
bright-yellow  hue  of  the  winked  malmn,  those  bricks  which 
are  formed  of  the  yellow  clay  which  has  been  exposed  to 
repeated  waahino«,  are  thus  accounted  for. 

The  septaria  l;e  horizontally,  and  are  disposed  at  unequal 
distances  fronj  each  other  in  seemingly  regular  layers;  and, 
as  has  been  just  observed  of  the  stratum  itself,  they  become 
of  a  paler  colour,  and  it  may  be  added  suffer  decomposition, 
when  placed  so  high  in  the  stratum  as  to  be  exposed  to  the 
action  of  percolating  water.  They  frequently  include  por- 
tions of  wood  pierced  by  the  Teredines,  Nautili,  and  other 
shells;  and  it  is  a  fact  that  may  be  worthy  of  being  attended 
to,  whilst  inquiring  into  their  formation,  that  the  septa  of 
calcareous  spar  frequently  intersect  the  substances  enclosed 
in  the  septaria. 

This  stratum  is  to  be  found  not  only  wherever  the  pre- 
ceding deposition  extends,  but  in  other  parts  also  where 
that  has  been  removed.  The  cliffs  of  this  clay,  at  Shepey, 
extend  about  six  miles  in  length ;  the  more  elevated  parts, 
which  are  about  ninety  feet  in  height,  being  about  four  miles 
in  length,  and  declining  gradually  as  they  terminate  towards 
the  east  and  west. 

The  fossils  of  this  stratum  have  been  already  carefully 
particularised.  A  catalogue  of  those  found  at  Shepev  was 
added  by  Mr.  Jacobs  to  his  FluntcB  Favershamienses ;  and 
an  account  of  several  of  the  fossil  fruits  found  at  Shepey 
was  published  by  Dr.  Parsons  in  the  fiftieth  volume  of  the 
Philosophical  Transactions.  The  fo-~sil3  of  Hampshire  have 
been  scicnlifically  described  by  Dr.  Solander,  in  the  Fossilia 
Hantoniensla  of  Mr.  Brander,  where  the  fossils  themselves 
are  very  exactly  figured. 

It  was  not  supposed,  even  after  the  publication  of  these 
accounts,  that  the  fossils  of  Shepey  and  those  of  Hampshire 
were  of  the  same  stratum.  Among  the  Hampshire  fossils 
no  mention  is  made  of  crahs,  lobsters,  tortoises^  jiautili, 

nor 
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nor  of  the  heads  (ir  bodies  o\'  Jiihes  so  abundant  at  Shcpcv; 
whilst  the  Mi/rcx  pi/rus,  IMurcx /(mgfpvus.  StroinlusanipluSf 
&c.  of  the  Hanipslnre  cliff  had  never,  perhajjs,  been  enu- 
merated among  llic  Shepcy  fossils. 

The  identity  of  the  stratum  at  Shcpev  and  in  Hampshire 
has,  within  a  few  vears,  been  decided  by  digging  into  this 
same  stratum  at  Kew,  where  several  of  the  fossils,  which 
had  hitherto  been  supposed  peculiar  to  Shepey,  were  found 
in  the  same  pit  with  those  which  had  been  considered  as 
peculiar  to  Hampshire. 

In  the  present  year,  on  cutting  through  a  mound  of  this 
stratum  which  forms  Highgate  hdl,  this  identity  1  as  been 
still  further  manifested  bv  the  di^^eovery  of  great  numbers  of 
those  fossils  mingled  together  which  had  been  generally 
distinguished  into  Hampshire  and  Shepey  fossils;  as  crabs, 
naulili,  &c.  like  those  of  Shepey,  toceiber  with  several  shells 
which  had  been  generally  regarded  as  peculiar  to  Hanipshire, 
and  in  particular  that  uncommon  alated  shell,  Slromlus 
ani/jlus,  Solander.   {Rosfelkuia  macro/jlera,  Laniarck.) 

In  examining  this  stratum,  the  curious  fact  that  certain 
organic  remains  are  peculiar  to  particular  dt-posiiions,  is 
first  observed.  Very  few  indeed  of  the  fossil  shells  of  the 
gravel  strata  are  to  be  found  in  the  bed  of  blue  clay.  In 
the  gravel  strata,  by  far  the  greater  number  of  the  shells 
bear  a  close  agreement  with  those  vvhich  now  exist  in  not 
very  distaiU  seas;  but  in  thii5  clay  stratum,  '' very  few  of 
the  shells  are  known  to  be  natives  of  our  own.  or  indeeel 
any  of  the  European  shores,  but  the  far  greater  part  of  them, 
upon  a  comparison  with  the  recent,  are  v^'holly  unknown 
tons*." 

But  although  this  clay  stratum  contains  fossils  of  a  much 
older  date  than  those  of  the  gravel  stratum,  it  possesses 
other  marks  vvhich  agree  with  its  position  in  showiug  that 
it  is  of  comparatively  modern  foriiialion.  It  includes  none 
of  the  remains  of  any  of  the  lost  fossils,  such  as  the  Coniu 
ammouis,  Enoiidtts,  &:c.  Mr.  Jacobs  indeed  speaks  of 
one  imperfect  si)ecimen  oi  Belemnlles  and  of  ^y/joi/^^  hav- 
ing been  found,  but  at  the  same  lime  as  being  very  uncom- 
mon. Mr.  Rrander  however  does  not  appear  to  have  met 
with  any  of  these  older  iossiU  ;  nor  have  any  of  them  been 
discovered  either  at  Kew  or  at  Highgate.  Hence  it  seems 
vcasonaljle  to  conclude,  that  the  single  imperfect  belerimile 
and  the  f.^v  astroiice  were  not  ii^habitants  of  the  sea  at  the 
period  yvheii  this  stratum  was  dcposiietl,  but  were  washed 

^■-  Fussiiia  Ha>iltjmens\a,  p.  5. 

out 


142  On  some  of  the  Strata  in  the  Neighloiirhood  of  London  j 

out  of  some  of  the  more  ancient  strata,  and  lodged  by  ac- 
cident in  the  bed  where  they  were  found*. 

The  quantity  of  fruit  or  ligneous  seed-vessels  and  berriei5, 
which  has  been  found  in  this  stratum  at  Siicpey,  is  pro-, 
digious.     Mr.  Francis  Crow,  of  Fevcrsham,   has  procured 
from  this  fertile  spot  a  very  large  collection  ;  and  by  care- 
fully cotnpaiiug  each  individiinl  spccnnen  by  their  internal 
as  well  as  thiir  external  ap[)Parance,  he  has  been  enabled  to 
select  seven  hundred  specimen^,  none  of  which  are  dupli- 
cate, and   very  few  agree  with   any  known  seed-vessels. 
These  veo;eiable  remain-;  have  also  been  found  on  the  oppo- 
site Essex  shore,  but  in  very  small  numbers.     They  have 
also  been  iriet  with  in  that  part  of  the  stratum  which  has 
been  examined  at  Kew.     At  Highgaie  and  at  Shepey  a  re- 
sinous matter,  highly  inflammable,  of  a  darkish-brown  co- 
lour, and  yielding,  on  friction,  a  peculiar  odour,  has  also 
been  found.     This  substance  has  been  conjectured  to  exist 
in  an  unaltered  state,  and  this  indeed  seems  to  be  the  fact 
from  its  resinous  fracture  ;  but  it  must  be  observed,  on  the 
other  hand,  that  pieces  of  it  occur  which  are  penetrated  by 
iron  pyrites. 

This  stratum  is  also  rendered  exceedingly  interesting  by 
its  surface  appearing  to  have  been  the  residence  of  land' 
animals,  not  a  sirigle  vestige  of  which  seems  to  have  been 
found  m  anv  of  the  nunicr')us  subjacent  strata  of  the  British 
series.  Mr.  Jacobs  relates  that  the  remains  of  an  elephant 
were  found  at  Shepey.  The  remains  of  the  elephant^  stag, 
and  hippopotamus  have  also  been  dug  up  at  Kew.  At  Walton 
in  Essex,  not  only  the  rem.ains  of  the  elephant,  stag,  and 
hippopotamus  have  been  discovered,  but  also  remains  of  the 
rhinoceros,  and  of  the  Irish  fossil  elk.  Org.  Rem.  vol.  iii. 
p.  366. 

It  has  been  generally  su]-iposcd  that  these  remains  were 
contained  within  the  stratum  of  blue  clay;  but  the  cir- 
cumstances under  which  they  are  found  seem  rather  to 
warrant  the  conclusion,  that  they  were  deposited  on  the 
surface  of  those  low  spots  where  abruptions  of  the  su- 
perior part  of  this  stratum  had  taken  place.  Thus  the  re- 
mains of  the  elephant  mentioned  by  Mr.  .Jacobs  were  not 
in  the  cliH',  but  in  a  low  situation  at  a  distance  from  il :  so 

*  It  iippcirs  to  be  necessary  to  <ruard  aj;aiiist  twi>  sources  of  error  whilst 
appropriating  fossils  to  their  respecnve  strata  :  one  is  the  circumstance  here 
alhided  to,  wlicre  the  fossils  of  a  priexistent  stratum  have  l)een  washed  out 
by  tlie  waters  while  depositing  a  more  recent  stratum :  the  other  is  where,  at 
the  line  of  junction  of  twM  strata,  the  animals  of  the  one  are  found  within 
the  borders  of  the  other  stratum  ;  a  circumstance  by  no  means  difficult  to 
be  conceived  ur  explained. 

.^'.t -~.-.  -:  also 
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also  the  remains  of  land  animals  in  Essex  occur  a  little  be- 
low the  surface,  in  a  line  with  the  marslies,  which  are  a 
very  few  feet  above  high-water  mark.  By  a  communication 
of  the  late  Mr.  William  Trimmer  of  Kew,  it  appeared  that 
he  found,  under  the  sandy  gravel,  a  bed  of  earth,  highly 
calcareous,  from  one  foot  to  nine  feet  in  thickness;  beneath 
this  a  bed  of  gravel  a  few  feet  thick,  containing  water,  and 
then  the  '  lain  stratum  of  l)lue  clay.  At  the  bottom  of  the 
sandy  gravel,  lie  observed  that  the  bones  of  the //;ppo/>o/a- 
rmis,  deer,  and  elephant  were  met  with  ;  but  not  in  those 
parts  of  the  field  to  which  the  calcareous  bed  did  not  extend. 
Here  also  a  considerable  number  of  small  and  apparently 
fresli-water  shells,  and  at  the  bottom  snail-shells,  were 
found.  Does  it  not  seem  that  the  first  appearance,  or  crea- 
tion, rf  land-animals  was  on  the  dry  land  of  this  stratum, 
and  that  they  were  overwhelmed  in  these  spots  by  that  sea 
which  deposited  the  present  superincumbent  strata  of  grave!? 

STRATA    INTERPOSED    RETWEEiN    THE    CLAY    AND    THE 
CHALK. 

It  is  almost  impossible  to  speak  with  precision  of  the 
subjacent  strata,  which  are  situated  between  the  clay  and 
the  chalk,  since  very  considerable  variations  occur  as  to  their 
thickness,  and  indeed  as  to  the  form  in  which  their  consti- 
tuent parts  are  disposed  ;  and  since  there  exist  but  few  sec- 
tions, at  least  in  the  neighbourhood  of  the  n^ctropolis,  which 
present  a  view  of  llie  strata  composing  this  fornjaiinn.  They 
are  included  in  the  following  account  by  Mr.  Farey :  '^  A 
sand  stratum,  of  very  variable  thickness,  next  succeeds,  and 
Jays  immediaicly  upon  the  chalk,  in  most  instances,  as 
betv/een  Greenwich  and  Woolwich,  on  the  banks  of  the 
Thames;  which  ha?  often  lieen  called  the  Blackhealh  sand: 
it  frefjnently  has  a  bed  of  cherty  sandstone  in  it,  called  the 
grav-v/eathers*." 

On  the  upper  part  of  a  mound  at  Nevv  Charlton  some 
traces  of  the  iov/est  part  of  the  blue  clay  appear,  covered  by 
not  more  than  a  foot  of  vegetable  earth.  This  layer  of  clay" 
does  not  seem  to  exceed  two  ieet  in  thickness,  which,  in- 
deed, it  possesses  only  on  the  top  of  some  of  those  mounds, 
which  occur  so  frequently  as  to  render  the  surface  in  this 
district  very  irregular.  In  this  clay,  oysters  of  different 
forms  are  found ;  some  approaching  to  the  recent  species, 
and  others  longer  and  somewhat  vaulted  :  but  they  are  in 
genera)  so  tender  as  to  render  it  very  difficult  to  obtain  ^ 
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tolerable  specimen.  With  these  also  occur  numerous  Ceri' 
tkia,  TurrilellcB  and  Cythercce^  Lam.  all  of  which  are  in  a 
similar  state  with  the  oysters,  and  appear  to  be  shells  strictly 
belonging  to  the  subjacent  stratum,  but  which,  having  lain 
uppermost,  became  involved  in  the  first  or  lowest  deposition 
of  the  blue  clay. 

Immediately  beneath  the  clay  there  is  found  a  line  of 
about  three  or  four  inches  of  the  preceding  shells  imbedded 
in  a  n\ass  of  calcareous  matter,  the  result  of  their  disinte- 
gration. Beneath  this  are  numerous  alternating  layers  of 
shells,  marl,  and  pebbles,  for  about  twelve  or  fifteen  feet. 
The  shells  are  those  which  have  been  already  mentioned  j 
but  are  very  rarely  to  be  n;et  with  whole,  and  when  entire 
are  so  brittle  as  to  be  extricated  with  much  difficulty.  In 
some  of  these  layers  scarcely  any  thing  but  the  mere  frag- 
ments of  shells  is  to  be  found,  and  in  others  a  calcareous 
jiovvdcr  only  is  left. 

The  pebbles  are  almost  all  of  a  roundish  oval  form,  many 
of  them  being  striped,  but  differing  iionj  those  of  the  su- 
perior gravel  stratum,  in  being  seldom  broken,  in  there  be- 
ing few  large  ramose  masses,  and  in  their  not  bearir-g  any 
marks  or  traces  of  organization.  Many  of  these  pebbles 
are  passing  into  a  state  of  decomposition,  whence  they  have 
in  some  degree  the  appearance  of  having  been  subjected  to 
the'  action  of  fire:  small  fragments  of  shells  are  every  where 
dispersed  amongst  them. 

Beneath  the  pebbles  is  a  stratum  of  light  fawn-coloured 
sand  of  about  ten  feet  in  depth,  and  immediately  under  this 
is  the  stratum  of  white  sand,  which  is  about  five-and-ihirty 
feet  deep,  and  is  here  seen  lestinii  immediately  on  the  chalk. 
At  Plumstead,  about  a  mile  distant  in  a  south-eastern 
direction,  there  is  a  pit,  in  which  the  shells,  about  two 
years  ago,  were  to  be  obtained  in  a  much  better  stale  of 
])reservation  than  at  New  Charlton  ;  but  this  seam  of  shells, 
as  the  pit  has  been  dug  further  in,  has  by  degrees  become  so 
narrow  as  to  be  now  nearlv  lost.  In  this  pit,  not  i  nly  the 
shells  already  mentioned  were  found,  but  n»any  tolerably 
peri'ect  specimens  of  Calypfrcva  trochijtrmi.^^hain.  Trocfius 
'a[.erii/s,  Brander.  Arca^  gtycemeras,  Arcce  Soiicce,  and 
many  minutes  shells  in  good  preservation.  All  these  she. Is 
iappear  to  have  entirely  lost  their  anin)al  matter,  and  not 
bavin?'  become  inibued  with  any  eonnecnng  impregnation, 
they  are  extremely  brittle.  On  examinafion  with  a  lens,  it 
also  appears  that  in  most  of  the  specimens  nothing  of  their 
Tjriirinal  surface  remains,  il  having  been  every  vvl.ere  in- 
dcir.ed   with  impressions  of  the  surrounding  minute  sand, 
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iTiatle  wliilst  the  shells  were  in  a  softened  state.  This  cir« 
cumslaiice  is  particularly  evincid  in  th^-  CyclaJes,  \u  which 
a  particular  characier  in  the  iiinge  wai  thus  coiiccaled :  in 
a  mass  o^  thi-sc  shells  from  the  Isle  of  Wight,  ic  appears 
that  the  lattral  teeth  are  creniilaied,  S(y(Ue\vhat  similar  to 
ll.osc  or"  the  Mactra  soUda  in  the  gravel  stratum;  but  ia 
the  Ctjclades  of  PlunititeatI  this  vas  \v-.\.  di.';covera^)lo,  from 
the  injuries  w  hieh  their  su'face  had  sustained  from  the  sand. 

Tile  fossils  of  this  siratuni  evidently  agree  with  those 
found  by  Lamarck  and  M  De  France  above  the  chalk  at 
Gris2;non,  Courtagnon,  S:e  and  they  have  been  just  shown, 
incidentally,  to  exist  in  ihe  Isle  of  Wight.  In  an  eastern 
and  southern  direction  from  London  this  stratum  with  its 
fossils  is  ireijueiitly  discovered. 

On  the  lieaih  near  Crayford,  about  four  miles  eastward 
of  Charlton,  lono-  vaulted  oysters  are  found  similar  to  those 
already  mentioned.  About  two  miles  further,  in  the  parish 
of  Stone,  is  Cockle-^hf^llbank,  so  called,  as  Mr.  Thorpe,  the 
author  of  Custumale  R'-^fense,  says,  p.  254  of  that  work, 
*'  from  the  great  number  of  small  shells  there  observable." 
These  are  the  Cycladts  already  spoken  of,  and  which  Mr, 
John  Latham,  author  of  The  general  Synopsis  of  Birds, 
thiought  bore  some  resemb!  nice  to  Tellina  cornea  Linn. 
Hisior.  Cunchyl.  of  Lister,  lab.  loQj  fig-  14.  Mr.  Latham 
here  also  met  with  a  species  of  Cirithmni,  and  another  of 
Tnnitella.  Fragments  of  these  shells  are  also  frequently 
turned  up  with  the  plouoh  in  ihat  neighbourhood.  They 
have  likewise  been  found  at  Dariford,  at  Bexley,  and  at 
Eromlev,  to  the  southward. 

Air.  Thorpe  also  relates  that  in  the  parish  of  Stone  there 
was  a  larsre  mass  of  stone,  of  some  hundreds  weight,  full  of 
shells,  which  was  brought  from  a  field,  and  used  as  a  bridge 
or  stepway  over  a  drain  in  the  farm-yard.  [Custunude  Rqf- 
fense,  p.  253.) 

In  several  spots  in  the  neigl.bourhood  of  Bromlev,  stone 
is  found  near  th.e  surface,  ft)rmed  of  ovster-shells  still  ad- 
hering to  the  pebbles  to  wiiieb  they  were  attaclied,  and 
which  arc  similar  to  those  which  have  been  just  described 
as  occurring  al  Plumstead  and  at  Charlton;  the  whole  be- 
ing formed  by  a  calcareous  cement  into  a  coarse  shelly  lime- 
stone containing  numerous  pebbles.  The  only  quarry  of 
this  stone  which  has  been  yel  worked  is  in  the  grounds  of 
Clautle  Scott,  Ksq.  1  he  opening  hitherto  made  is  but  small ; 
it  is  however  suiBcient  to  show  that  the  stratum  heie  worked 
has  suffered  some  degree  of  displacement,  as  it  dips  with  an 
angle  of  about  forty-Bve  degrees. 
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At  Fevcrsham,  over  the  chalk,  Mr.  Francis  Crow  has 
discovered  a  bed  ot"  dark-brown  sand,  slightly  ag2;liuinated 
by  a  siliceous  cement,  and  inierniixcd  with  a  small  portion 
i)t'clay.  In  this  stratum,  which  has  been  hitherto  but  little 
explored,  he  has  found  in  a  siliceous  state  specimens  of 
Slronibus  pes  pdiatni  and  a  species  ot"  CuadUea,  nearlv  re- 
bcmbling  those  which  are  met  with  in  the  Black-down 
whetstone  pits. 

I'aiehcs  of  plastic  clay  arc  Irequentlv  found  over  the  chalk  : 
some  ol  these  are  yellow,  and  employed  for  the  common 
sorts  of  pottery ;  but  others  are  white,  or  jjrayish-white,  and 
are  used  for  finer  purposes.  The  coarser  clay  is  very  fre- 
t]uently  met  with,  nor  are  the  finer  kinds  of  very  rare  occur- 
rence. In  the  Isle  of  Wight  two  species  of  plastic  white 
clay  arc  worked  for  the  purpo!*c  of  making  tobacco-pipes. 
A  siniilar  clay,  which  is  used  for  making  gallipots,  is  dug 
Irom  the  banks  of  the  Meduay.  A  fine,  light  ash-eoloured 
nearly  white  clay,  which  is  employed  in  pottery-works^  is 
also  dug  at  Cheain  near  Epsom  in  Surry. 

The  UPPER  or  f[.inty  Chalk,  which  is  the  next  older 
stratum,  is  extremely  thick,  forming  stupendous  cliff's  up- 
wards of  six  hundred  and  fifty  feet  high,  on  the  south- 
eastern coast  of  the  island.  It  extends  nearly  through  al- 
most all  that  part  of  the  island  which  lie«  south  of  a  line 
supposed  to  be  drawn  from  Dorchester  in  the  county  of 
Dorset  to  Flamborough-head  in  Yorkshire. 

In  this  stratuu)  there  is  a  great  quantity  of  flint,  chiefly 
in  irregularly  formed  nodules,  disposed  in  layers,  which  pre- 
serve a  parallelism  with  each  other  and  with  continuous  seams 
of  flint,  sometimes  not  exceeding  half  an  inch  in  thickness. 
The  chalk  contains  a  fine  sand,  wliich  may  be  separated  by 
vt' ashing*. 

-  The  fossils  of  this  stratum  are  for  the  most  part  peculiar 
to  it;  very  few  of  them  being  found  in  any  other.  They 
also  appear  to  asree  very  closely  with  those  species  found  in 
the  chalk  of  France,  by  Messrs.  De  France,  Cuvier  and 
Brongniart.  The  number  of  fossils  noticed  by  these  gen- 
tlemen amounts  to  fifty;  but  they  have  as  yet  only  parti- 
cularised a  pc.rt  of  them.  These  are  here  compared  with 
v^hat  appeared  to  be  the  correspondent  fossils  in  the  English 
part  of  this  stratum  ;  and  some  otliers  are  also  pointed  out, 
which  these  gentlemen  have  not  yet  mentioned  as  being 
found  in  the  neighbourhood  of  Paris. 

*  Tlie  chalk  in   the  neighbourhood    of  Paris    contains,    according  to 
M.  Bouillon  La  Grange,  maijnesia  Oil,  and  mIcx  0  19. 
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In  the  French  stratum  there  occur, 

Two  Lituolilcs.  No  species  of  this  genus  is  noticed  as 
havinjr  been  *een  in  our  Enjijlish  chalk.  But  research  has 
not  been  niude  with  the  neeessary  precision. 

Three  f'^cnniculiies.  The  fossil  figured  Org.  Rem.  vol,  iii. 
pi.  vii.  fig.  1 1,  was  eonsidercfj  as  a  vcnniculite,  until  bv  re- 
moval of  (he  eh  ilk  and  opening  Jiftl-rent  specimens  it  wa^? 
found  to  be  a  chambered  and  an  adherent  shell.  Should 
these  gentlemen  not  have  perceived  these  circumstances  in 
the  specimens  they  met  with,  they  would  certainly  regard 
tliis  fossil  as  a  vermiculite,  It  must  also  be  observed,  that 
from  the  difiVrent  forms  in  which  the  spiral  part  is  disposed, 
its  division  into  two  or  three  species  might  be  aulliorised. 

Belemiiites.  These,  aceordiugf  to  M.  Dc  France,  arc  dif- 
ferent from  those  which  accompany  the  ammonites  of  the 
compact  limestone.  The  Iclemiiitcs  of  our  chalk  arc  snialicr 
than  those  of  the  limestone,  besides  wliich  they  are  dilierent 
in  form,  being  narrower  and  more  elongated.  But  M.  De 
France  may  also  hare  confounded  with  them  the  spines  of 
the  ecliinuSy  which  so  closely  resemble  the  lelemnite:  if  that 
gentleman  should  not  have  met  with  perfect  specimens,  he 
might  not  be  able  to  remark  the  difference  between  those 
two  fossils.  The  characters  which  he  has  noticed  are  how- 
ever sutficient  to  lead  to  the  belief  of  a  correspondence  be- 
tween the  French  and  English  fossils. 

Fragments  of  a  thick  shell  of  a  filrous  slnictnre. — The 
doubts  expressed  respecting  the  nature  of  this  shell,  and  the 
observations  made  with  regard  to  it,  offer  another  strong 
point  of  agreement  between  the  shells  of  the  two  strata. 
The  shell  here  alluded  to  is  most  probably  that  rcpreseined 
Org.  Rem.  vol.  iii.  pi.  v.  fig.  3  ;  tfie  structure  of  which 
agrees  exactly  with  that  mentioned  as  found  in  the  French 
stratum  of  chalk.  That  shell  is  however  described  as  bcino- 
of  a  tubular  form  ;  it  is  therefore  right  to  observe,  that  fos- 
sil pinnce  do  sometimes  possess  this  peculiar  structure. 

A  Muscle.  No  instance  appears  in  which  any  shell  of 
this  genus  has  been  found  in  our  chalk. 

Two  Oysters.  The  Kentisli  chalk-pit.^  yield  at  least  three 
species  ot  this  genus.  One  of  them  bearing  very  much  the 
form  and  appearance  of  Oslreu  eduiis,  but  being  only  about 
a  fourth  of  its  size;  one  smaller,  the  serrated  edge  of  which 
places  it  in  the  family  of  Cristas  galli ;  and  the  third  still 
smaller,  not  half  an  inch  in  length,  crenulated  on  each  side 
of  the  hinsrc. 

A  species  of  Ferten.    There  are  two  or  three  small  species 
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of  pccten  m  the  English  chalk  ;  besides  a  shell,  with  long 
sleiulcr  spines,  which  may  be  safely  classed  vviili  the  pecten. 
A  Crania  {Anomia  craniolaris  Linn.  Crania  pcrsonata 
Lam.)  ,  This  Ibssil  is  not  known  in  the  Engli-h  chalk  ;  nor 
indeed  could  it  be  easily  ascertained,  unless  the  inferior 
valve  happened  to  be  well  displayed. 

Thix'e  TtrebrutiiUp.  T.  sulcata  and  a  terebratida  acrree- 
ing  wit'j  Aiioiiiia  terchratula  Linn,  are  frequently  found  in 
our  chalk  ;  and  son)elinies  another  species,  hardly  half  an 
inch  in  length,  with  remarkably  acute  and  well  defined 
ribs. 

A  Spirorhis.  Traces  of  these  shells  are  frequently  found 
on  the  surlace  of  the  echinitce. 

ylnanchltce  {Eclmriis  nv(itns).  The  crustaceous  covering 
of  which,  it  is  remarketl  by  MM.  Cuvier  and  Brongniart, 
remains  calcareous,  and  lias  assumed  a  sparry  texture,  whilst 
the  middle  alone  is  changed  into  silex.  No  actual  change 
has  however  taken  place,  as  far  as  respects  the  flinty  part 
of  the  fossil,  the  flint  having  merely  filled  up  the  hollow  of 
the  sparrv  crustaceous  covering.  This  fossil  is  frequently 
found  in  the  English  chalk. 

Porpiice.     These  also  occur  in  the  English  chalk. 

Five  or  six  difl'erent  fossil  bodies  called  by  the  French 
oryclologists  Pohipiers,  one  appearing  to  belong  to  the 
genus  Caryophi/l/cea.  Several  of  these  bodies,  from  the 
English  chalk,  have  been  figured  in  the  Org.  Rem.  vol.  ii. 
j-^il.  xiii.  fig.  70  to  79. 

Another  is  supposed  to  belong  to  the  genus  Millepora. 
This  is  aenerally  brown,  and  is  in  the  state  of  oxidized  iron^ 
as  resuUmg  from  the  decomposition  of  pyrites.  These  fos- 
sils cxi?t  in  the  Wiltsliire  soft  chalk. 

Lastly,  Shark's  teeth.  These  alio  occur  frequently  in  the 
English  stratum. 

Messrs.  Cuvier  and  Brongniart  state,  that  there  are  many 
more  fossils  in  the  chalk  stratum  of  France  than  those 
which  have  been  just  referred  to.  This  is  also  the  case 
with  the  fossils  of  the  English  chalk  ;  since  the  following 
may  be  enumerated  as  occurring  in  this  stratum.  Rugons 
palates,  and,  though  rarely,  the  scales  SiUil  vertehrcc  of  fishes. 
Three  or  four  species  o^  stdlce  marincp.  A  long  saccular 
bivalve,  with  an  unconmionly  tliin  shell,  of  which  so  little 
has  been  hitherto  saved,  as  not  to  give  a  chance  of  gaining 
a  knowledGje  of  its  general  form,  or  the  structure  of  its 
hinge.  A  bivalve,  which  approaches  to  a  circular  form, 
but  is  so  til  in  as  to  aftbrd  but  little  hope  of  discovering  its 
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genus.  A  Urn/i'e,  vearli/  c'irctdar,  the  margin  tnrn'mg  tip- 
wards  so  as  to  g/rc  it  a  pcildl'-i  or  disk  form,  loilk  numerous 
long  processes  passing  front  the  jnargin  and  external  sur- 
face, and  faring  it  to  other  bodies.  A  small  pcctcn  with 
sharp  unau/atcd  ri''^,  iioi  exceeding  a  quarter  iilr  an  inch  iu 
leng'h.  ^A  bivalue,  not  an  cigiuh  oF  an  inch  \n  length, 
fiiK-ly  striated  longiuuiinally.  bearing  a  bright  pcjlish,  ;uid 
seenim>ily  ]K)sscssinir  its  original  light  brown  colour,  riata 
(?/'  the  torfoi^e  echiniie,  and  several  remains  apparently  of 
other  species  oi:"  ihts  gemv . 

When  to  these  are  added  the  reniains  of  various  echini, 
such  &Si  conulites,  cassid'tes,  and  spatangites,  and  ihcdiflercnt 
spines  oi' echini  which  are  found  in  this  stratum;  and  when 
it  is  also  considered  that  the  present  account  is  drawn  up 
almost  entirely  I'rom  ilie  productions  of  chalk  cliffs,  of  not 
more  than  two  miles  in  lengiii,  it  will  not  he  difficult  to 
conceive,  tiiat  the  nimiber  of  these  fossils  is  not  less  in  the 
Knghsh  than  in  the  I'Vench  chalk. 

The  state  in  which  these  fossils  are  found,  plair.ly  evinces 
that  the  matrix  in  \\hich  they  are  imbedded  was  formed  by 
A  gradual  deposition,  which  entombed  these  animals  whilst 
living  in  their  native  beds.  The  fine  and  delicate  spinous 
projections  of  the  shells  are  unbroken,  and  the  spines  are 
still  found  adhering  to  the  crustaceous  coverings  of  the 
echini  •  neither  of  which  circumstances  could  have  occurred 
had  these  bodies  been  suddenly  and  rudely  overwhehued  by 
these  investing  depositions,  or  had  they  l)een  brought  hither 
from  distant  spots. 

It  may  be  said  tliat  tlie  specimens  possessing  the  characters 
here  alluded  to  are  rare.  With  respect  to  the  spinous  shells, 
however,  they  cert;\inly  occur  often,  although  it  is  almost 
impossible  to  extricate  them  unbroken  from  their  surround- 
ing chalk  ;  and  the  rarity  of  the  specimens  of  echinites  with 
their  attached  spines,  depends  in  a  great  measure  on  the 
mode  in  wliich  these  specimens  are  obtained.  The  speci- 
mens seen  in  cabinets  are  seldom  found  by  the  naturalist 
himself,  but  are  preserved  by  the  work  people,  who  break 
the  chalk  when  any  uncommon  appearances  catch  tl>eir 
eye.  But  it  frequently  happens  that  these  marks  are  not 
seen  until  the  piece  is  broken  by  their  tool,  and  with  it, 
perha])s,  the  entire  animal. 

The  perfect  state  of  the  surfaces  of  the  chalk  fossils  proves 
also  that  this  deposition  proceeded  from  the  surrounduig 
fluid,  and  that  it  was  not  derived  from  the  immediate  action 
of  any  chemical  ao-ent  on  the  shells  and  other  calcareous 
coverings  of  the  animals  living  at  the  bottom  of  the  sea. 
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In  the  fossil  nninial  bodies  found  in  chalk,  not  the  least  di- 
minution of  ihe  sharpness  of  then-  ridges  or  points  is  ob- 
servable, nor  is  the  least  dulne?s  ot  the  delicate  lines  and 
enibossnienis  of  the  crtists,  or  of  the  spines  of  the  echi7ii, 
to  l)C  detected. 

That  tlio  deposition  of  chalk  and  of  flmt  was  sometimes 
alternate,  and  even,  as  it  is  expressed  by  Messrs.  Cuvier  and 
Brongniart,  periodical,  appears  from  the  seartis  or  strata  of 
flinty  nodules,  and  particularly  from  the  widely  extended 
flat  or  tabular  flinty  depositions  interposed  between  the 
chalk. 

But  that  the  chalk  was  permeated  bv  the  silex  at  some  di- 
stance of  time  after  the  deposition  of  the  former,  seems  also 
to  be  proved  by  the  state  of  the  I'ossils  of  this  stratum.  There 
does  not  appear  to  be  a  single  instance  in  v\hich  the  animal 
remains  are  impregnated  with  silex.  On  the  contrary,  the 
substance  of  all  these  fossils  has  become  calcareous  spar, 
and  their  cavities  have  been  filled  with  flint;  thus  plainly 
evincing  thai  sufficient  time  must  have  elapsed  for  the  cry- 
stallization of  the  calcareous  spar,  previously  to  the  infiltra- 
tion of  the  flint. 

It  may  not  be  improper  to  remark,  that  in  no  instance 
does  the  flint,  although  in  contact  with  the  calcareous  spar, 
appear  to  have  become  mixed  with  it.  The  reverse  of  this 
is  the  case  with  the  chalk,  since  this  latter  may  be  seen  in 
almost  every  degree  of  union  with  the  fliut ;  from  being 
l)lt'nded  with  its  substance,  to  being  merely  united  with  its 
surface,  and  forming  the  white  coat  of  the  flint.  It  has 
been,  without  doubt,  from  certain  appearances  resulting 
from  this  union,  that  M.  Carrosi  and  others  have  been  led 
to  believe  in  the  change  of  lime  to  flint. 

There  can  be  hardly  any  hesitation  in  agreeing  with  Mr. 
Jameson,  that  the  most  probable  explanation  of  the  fornta- 
tion  of  imbedded  flint  is  that  which  was  first  proposed  by 
Werner,  "  that  during  the  deposition  of  chalk,  air  was 
evolved,  which,  in  endeavouring  to  escape,  formed  irregular 
cavities,  that  were  afterwards  filled  up,  by  infiltration,  with 
flint*."  The  decomposition  of  the  softer  parts  of  the  ani- 
mals, which  were  thus  entombed,  may  be  considered  as  a 
very  probable  source  of  a  part  of  those  gaseous  matters 
which  formed  these  cavities  :  and  the  connexion  of  the 
animal  remains  with  these  nodules  of  flint  is  easily  explained 
by  supposing  the  shells,  crusts  of  the  echini,  &c.  to  have 
projected  into  these  cavities^  or  to  have  been  adherent  to 

*  Svstem  of  Mineralogy  by  Prof.  Jameson,  vol.  i  p.  172. 
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their  sldcsj  at  the  period  at  which  this  infiltration  took 
place. 

Tliat  the  separalion  and  deposition  of  the  matter  forming; 
these  siliceous  nodules  have  been  the  v\  ork  of'crystalhzation, 
ii;  rendered  evident  hv  the  cavities  left  cither  in  thc.^c  no- 
ciules,  or  in  the  lossils,  being  generally  lined  with  quartz 
crystals. 

Whilst  endeavouring  thus  to  explain  the  formation  of 
these  flinty  nodules,  and  llie  filling  up  of  the  cavities  of  the 
fossils  with  flint,  a  diflicult)'  arises  from  observing  these 
bodies,  insulated  as  it  were  in  their  bed  of  ehnik  ;  it  not  ho- 
uicr  easy  to  conctivCj  how  so  copious  an  infiltration  siKniid 
have  taken  place  into  these  cavities,  whilst  the  surroundins; 
chalk  should  only  have  received  a  slight  intirmixture  of  si- 
liceous grains. 

Something  analogous  is  however  observable  in  the  forma- 
tion of  the  ealcarctnis  stalactite;  since  in  those  caverns  '^i 
which  these  concretions  have  been  forming  for  a  very  long 
period,  the  infiltration  l)y  which  they  are  formed  is  found 
to  coutinue  to  the  present  day  ;  proving  that  the  interstices 
of  the  superincumbent  stone  have  not  yet  been  filled  by 
the  concreting  of  the  earthy  particles  licld  in  solution  in  the 
percolating  iluid,  by  the  crystallization  of  which  these 
bodies  have  been  formed,  and  are  now  augmentiuir. 

TheOberslein  iiodules  of  agate  appear  to  havelK'cn  formed 
under  somewhat  similar  circumstances ;  since  it  is  in  ge- 
neral evident  froin  their  external  surfaces,  that  they  also 
have  had  very  little  adherence  to  their  matrices ;  which 
would  hardly  have  been  the  case  had  these  been  highlv  im- 
pregnated with  silex. 

The  HARD  CHALK  lics  inmiediatclv  beneath  the  soft 
chalk.  In  this  stratum  there  are  no  flint  nodules.  "  lis 
beds,"  according  to  Mr.  Farey,  "  increase  in  hardness,  im- 
til  near  the  bottom  where  a  whitish  freestone  is  dujr,  at 
Tolternhoe  in  Bedfordshire,  and  at  numerous  other  places; 
that  brought  from  Hyegate  and  other  quarries,  of  this  stra- 
tum, south  of  London,  is  used  as  a  fire  stone*." 

It  has  been  generally  supposed  that  these  two  strata  of 
chalk  are  of  one  formation:  but  not  only  the  absence  of 
the  flints  but  liie  characters  of  their  fossils  prove  them  to 
be  of  distinct  formations.  No  fossils  indeed  are  marked 
by  more  decidedlv  peculiar  characters  than  those  of  this 
stratum  :  since  hardlv  a  single  fossil  has  been  found  in  it, 
which  has  been  met  with  in  the  soft  chalk,  or  any  other 
straiuui. 

*  Report  on  Derbvshire,  &:c.  p.  112. 
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It  is  in  this  chalk  that  the  cenus  /Immn7iites  is  first  met 
with;  or,  in  other  words,  it  appears  that  the  water  which 
formed  jhis  stratum  wa-s  that  in  which  this  genus  last  ex- 
isted, no  traces  of  it  having  been  seen  in  the  soft  chalk  or 
in  the  other  superior  strata.  The  chief,  and  perhaps  the 
only  circular  species  of  this  genus  which  has  been  found  in 
this  stratum,  is  nf  a  large  size,  with  nodular  projections  on 
its  sides,  towards  the  back,  which  is  generally  iiat.  I'his 
fossil  apjwars  to  be  of  a  different  species  IVom  any  of  those 
that  arc  found  in  the  subjacent  strata. 

It  is  very  remarkable  that  in  this  stratum,  the  last  in  which 
the  genus  amvKJiiites  is  met  with,  so  rjniarkabje  a  deviation 
from  the  orie;ii]al  form  of  the  sfcnus  should  occur,  as  ahiiost 
to  claim  Its  being  considered  as  the  characteristic  of  another 
genus.  In  tiic  lossil  here  referred  to,  which  possesses  all 
the  other  characters  of  aimnonites,  the  spiral  coil  is  disposed 
in  a  form  rather  approaching  to  that  of  the  oval  than  the 
circle*. 

Jn  another  fossil  of  this  stratum,  a  still  more  extraordinary 
deviation  exists.  This  ibssil  possesses  the  concamerations 
and  the  foliaccous  sutures  of  the  cornu  ammonis;  but,  in- 
stead of  being  spirally  coiled,  it  has  its  ends  turned  to- 
wards each  other,  somewliat  in  the  iorm  of  a  canoe.  This 
})eculiar  form  has  led  to  the  placing  of  this  fossil  under  a 
separate  genus,  which  has  been  named  Scaphitesf. 

Of  the  extent  of  this  stratum  110  correct  account  has 
been  given;  but  tliere  is  sufficient  reason  for  believing  that 
it  accompanies  if;e  other  chalk  In  its  range  through  this 
island.  It  also  appears  that  its  peculiar  fossils  exist  in  it 
at  very  considerable  (fistances.  'fhus  ijie  oval  annnonile, 
which  is  found  in  the  Sussex  hills,  likewise  occurs  in  the 
hard  chalk  of  Wiltshire;  and  the  .5t/7/;Ai/ei:,  another  inha- 
bitant of  the  Sussex  hills,  has  also  been  discovered  in  Dor- 
setshire.   

On  comparing;  the  preccdmo;  sketch  with  the  Essay  on 
theMineralogica!  Geoorapliv  of  the  Neighbourhood  of  Paris, 
by  Messrs.  Cuvierand  Bronuniart,  son!e  important  variations 
will  be  perceived  between  the  strata  found  abf)ve  the  chalk 
in  this  island  and  in  France,  hi  France,  the  strata  above 
the  chalk  differ  both  in  number  and  quniitv  from  ihose 
which  have  been  hitherto  observed  in  a  sini'lar  situition  in 
Knyland.  In  France,  too,  several  strata  of  sand  and  sand- 
stone exist  above  tlie  strata  of  the  gravel  formation,  which 
in  this  island  appear  to  be  higliest. 

f  Organic  Rer.iaiii;:,  vol,  iii.  p!.  i::.  fij.  0.         f  ILi-J.  vol.  iii.  pi  x.  {53  :o  >V  11. 
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The  first  of  these  differences  appear?  to  rcsuh  chieflv  from 
the  existence  of  .luni  rous  beds  or  patehe3,  the  forrnatioii 
of  which  nm«5i  havj  depended  on  certain  local  circumstances, 
such  as  the  existf^noe  of  fresh  or  salt  water  lakes,  at  the 
period  of  the  drviMu:  up  of  a  former  ocean  ;  the  diff'crcnt 
cliemical  conibinaiions  uhich  might  thence  liave  taken 
place,  Sec.  B;K  the  occurrence  of  such  variations  can  hardly 
be  considered  as  interrupting  the  continuity  of  the  stratifi- 
cation. 

Indeed,  when  it  i?  considered  that  in  Fr;;nce  much  tnore 
frequent  opportunities  are  aflorded  of  exaininini'"  the  strati- 
fication innncd.aielv  above  the  cha'k  than  in  KiiLilgnd,  it 
will  not  be  regarded  as  improbable,  that  several  of  these  beds 
or  patches  may  exist  here,  the  discovery  of  which  would 
render  the  accordance  of  the  two  series  of  strata  riiuch  more 
dose. 

Even  from  the  examinations  which  have  been  already 
made,  the  identity  of  the  French  and  English  chalk  is  esta- 
blished. The  British  strata  above  the  chalk  arc  also  found 
to  contain  patches  of  pla=tic  clay,  of  most  of  the  varieties 
mentioned  in  the  French  strata,  as  well  as  patches  of  coarse 
limestone,  with  its  accompanying  sand  and  its  peculiar  fos- 
sil shells,  such  as  are  found  to  exist  in  the  correspondin.T 
French  strata. 

The  other  difference,  the  existence,  in  France,  of  beds  of 
sand  and  of  sandstone  above  those  of  gravel,  which  are  the 
highest  strata  of  this  island,  is  very  remarkable.  May  it 
not  be  attributable  to  the  abrujition,  from  this  island,  of  the 
superior  strata  or  beds  of  this  iormation,  h\  that  catastrophe, 
instances  of  the  astonishiui^  force  of  winch  have  been  al- 
ready noticed  ? 


XXXI.  Report  of  the  Naiioiial  Faccine  Establishment, 

JL  HE  Board  of  the  National  Vaccine  E-^tablishment  havino; 
learned  that  great  interest  has  bi'cn  excited  in  the  public 
m:nd,  bv  the  occtrrcnce  of  stuhII  pox  after  vaccination,  in 
the  families  of  the  Earl  of  Grosvenor  and  of  Sir  Henry  Mar- 
tin, Bart,  have  thought  it  their  dUiy  to  lay  the  followinpr 
cases  before  the  public,  acconipanied  with  some  observa- 
tions, and  a  statement  how  far,  in  their  opinion,  these  cases 
affected  the  general  advantages  of  vaccination. 

The  case  of  the  Hon.  Robert  Grosvenor,  third  son  of  the 
•flarl  of  Grosvenor,  was  proc-jred  through  the  favour  of  Sir 
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IJciiry  Haltiird  and  Sir  Waller  Farquhar,  the  phvsicians  who 
attended  the  young  gentleman  during  his  ilhiess ;  and  the 
case  of  the  son  of  Sir  ilenry  Martin  was  obtained  through 
the  favour  of  Dr-  lleberden.  Both  of  tliese  eases  were  also 
visited  by  the  Direetor  of  the  Vaccine  Establishiucut. 

I.  The  Case  of  the  Hon.  Robert  Grosvenor. 

On  Sunday,  May  20,  1811,  the  Hon.  Robert  Grosvcnor, 
who  was  recovering  from  the  hooping-cough,  became  much 
indisposed,  and  threw  up  his  dinner.  Fever  followed,  and 
he  complained  most  particularly  of  excruciating  pain  in  his 
back.  He  dwelt  on  this  syn)ptom  until  Thursday,  when  he 
became  delirious,  and  lliere  were  observed  on  his  face  about 
twenty  spots. 

He  had  been  vaccinated  by  Dr.  .Tenner,  in  his  infancy, 
about  ten  years  ago,  and  the  mark  left  in  his  arm  indicated 
a  perfect  disease. 

On  Friday  morning,  the  eruption  had  not  increased  ma- 
terially in  point  of  number;  but  the  appearance  of  thespot>, 
and  the  previous  symptoms,  suggested  strongly  a  suspicion 
that  the  disorder  was  the  small-pox. 

Sir  H.  Halford  had  occasion  to  go  to  Windsor  in  the  af- 
ternoon of  Friday,  and  did  not  see  Mr.  Robert  Grosvenor 
nntil  the  Monday  following  (June  2d);  but  he  learned  from 
SirW.  Farquhar,  who  attended  hinj  most  carefully  during  Sir 
Henry's  absence,  (and  subsequently,)  that  the  eruption  had 
increased  prodigiously  in  the  course  of  Friday;  that  on  the 
cvenino  of  that  day  Mr.  Robert  Grosvenor  began  to  make 
bloody  water,  and  that  he  continued  to  do  so  until  Monday 
morning. 

On  the  tenth  day  of  the  disease  the  pustules  began  to  dry 
upon  the  face,  which  was  swollen  to  a  considerable  degree, 
but  not  to  the  extent  of  closing  his  eyes,  and  was  attended 
by  a  salivation,  which  lasted  several  days.  Petecliioe  had 
occurred  in  the  interstices  of  several  of  the  spots,  particu- 
jarit  on  the  limbs,  and  there  w'as  that  particular  smell  from 
the  whole  frame  which  is  remarkable  in  bad  cases  of  con- 
fluent small-pox. 

It  was  obvious  that  the  first  symptoms  of  which  Mr. 
Grosvenor  con^plained,  were  such  as  indicaied  a  violent  dis- 
ease about  to  ff)llow  ;  and  Sir  Henry  confesses  that  he  en- 
tertained a  most  uniavourable  opinion  of  the  issue  of  such 
a  malady,  when  it  wa«  fully  formed  ;  having  never  seen  an 
mstancc  of  recovery  under  so  heavy  an  eruption  attended 
bv  svich  circumstances.  It  seemed,  however,  that  the  latter 
staces  of  the  disease  were  passed  through  more  rapidly  in 

this 


Report  of  (he  National  l^accine  Eitahlishmcnt.        155 

this  case  ihan  u<ml  ;  and  it  uiav  be  a  question  whetlier  this 
extraordinarv  circumstance,  as  well  as  the  ultimate  recovery 
of  Mr.  Grosvcnorj  were  not  influenced  by  previous  vac- 
cination. Henry  Haltord. 

Walter  FAuauHAR. 

In  addition  to  the  preceding  account,  the  Board  have 
authoruy  to  state,  tliat  during  the  illness  of  Mr.  Grosvenor, 
the  other  chiKlren  of  the  ICarl  of  Grosvenor,  who  had  been 
previously  vaccinated,  were  exposed  to  the  contagion  of  the 
small-pox  under  which  their  brother  was  suffering,  and 
were  also  submitted  to  small-pox  inoculation  without  ef- 
fect. 

ir.   The  Case  of  the  Son  of  Sir  Henri/  Martin. 

Sir  Henry  Martin's  son,  aged  eleven  years,  was  vaccinated 
by  Mr.  Tegart  in  the  year  1  SOI,  and  exhibited  all  the  usual 
marks  of  that  disorder  in  a  conijilete  and  satisfactory  man- 
ner.    He  siili  retains  on  his  arm  the  characteristic  scar. 

This  boy  was  taken  ill  on  Saturday  the  22d  dav  of  June, 
1811  ;  at  the  period  of  the  attack  he  was  recoverinti-  from 
hooping-cough. 

23d.  Continued  to  be  feverish. 

24th.  Mr.  Tegart  was  sent  to. 

25th.  The  fever  increased,  and  at  night  he  became  de- 
lirious. 

26th.  An  eruption  was  perceived  chiefly  about  the  mouth, 
at  the  same  time  his  eyes  and  throat  were  slightly  inflamed. 
The  fever  continued. 

27th,  or  2d  day  of  the  eruption,  the  pustules  increased, 
so  as  to  afford  suspicion  of  the  chicken-pox. 

3d  day  of  the  eruption,  the  pustules  increased,  the  fever 
decreased. 

4lh.  At  the  clo'-e  of  the  foiuth  day  Dr.  Heberden  first 
saw  this  bov,  with  a  ilistincl  eruption  of  the  most  jierfcct 
kind  of  small-pox,  all  pretty  uniform  in  size,  well  filled 
with  a  fluid  already  beoinning  to  grow  yellow,  and  sur- 
rounded by  a  rose-coloured  margin  precisely  like  small-pox 
of  the  fifth  day.  1'here  were  about  one  hundred  pustules 
on  the  face,  and  perhaps  twice  as  many  on  the  limbs,  but 
the  trunk  was  almost  free  :  the  features  were  swollen,  but 
not  very  much  go.     The  skin  was  hot,  and  the  pulse  quick. 

oth  c\dv.  The  pustules  were  more  tuiiform,  and  yellow, 
and  the  patient  complained  of  soreness;  but  he  was  cooler, 
and  his  pulse  was  qmcttr. 

Gth  day.  The  fever  had  entirely  subsided^  and  the  pock 
began  to  turn. 

8th. 
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6th  The  pu.^tnles  were  dncd,  and  continued  to  fall  off 
from  the  taee.     The  boy  continued  quite  well. 

r.U  Mali,  July  4, 1811,  W.  HeBERDEN, 

With  a  view  oF  obtaining  the  most  accurate  knowledge 
of  the  earlv  symptoms  of  this  case,  which  did  not  come 
under  the  immediate  observation  of  Dr.  Heberden,  the  Board 
have  procured,  through  the  favour  of  Mr.  Tegart,  of  Pall 
M;ili,  an  account  of  tlie  commencement  and  course  of  the 
disorder,  which  corroborates  tiie  above  statement.  And 
from  the  same  source  they  have  been  informed,  that  Miss 
Martin  and  a  nurserymaid  of  Sn*  H.  Martin's  faniilv,  who 
had  both  been  vaccinated,  were  inoculated  wnh  matter  taken 
froui  Master  Martin  on  the  fifth  day  of  the  eruption,  and 
were  exposed  to  the  contagion  of  the  small-pox  (liu-ing  the 
course  of  his  disorder,  without  effect. 

The  Board  are  of  opinion,  that  the  case  of  the  Hon.  Ro- 
bert Grosvenor  was  a  ca>e  of  confluent  small  pox.  That 
the  attack  and  progress  of  the  disorder  were  attended  by 
syniptoms  which  almost  invariablv  announce  a  fatal  termi- 
nation. But  they  observe,  that  the  swelling  of  the  face, 
■which  is  generally  so  excessive  as  to  close  the  eyes,  and  is 
considered  as  a  favourable  symptom,  was  slighter  than 
usual ;  that  on  the  tenth  day  the  pustules  beran  to  dry  upon 
the  face;  and  that  from  that  time  the  disease  passed  with 
unusual  rapidity  through  the  period  when  lii'e  is  generally 
esteemed  to  be  in  the  greatest  hazard. 

Those  who  are  acquainted  with  the  nature  of  the  eon- 
fluent  small-pox,  are  aware  that  this  peculiarity  cannot  be 
attributed  to  the  effect  of  medical  treatment. 

The  case  of  the  son  of  Sir  Henry  Martin  exhibits  a  mild 
form  of  distinct  small-pox  occurring  after  vaccination.) 

In  most  cases  of  sniali-pox  which  have  succeeded  to  vac- 
cination, the  pustules  have  been  observed  to  dry  more  ra- 
pidly, and  the  disorder  has  concluded  at  an  earlier  period 
than  usual. 

If  allowance  be  niade  fur  tlic  relative  periods  in  which 
the  confluent  and  distinct  small-pox  complete  their  course, 
the  vai)id  progress  towaitls  recovery  throu-;h  the  latter  stace 
of  conflutul  sniall-pox,  as  exhibited  m  the  case  of  Mr. 
Grosvenor,  jnav  be  compared  wuh  the  rapid  desiccation  of 
the  pustules  in  the  distin.ct  ai^.d  peculiarly  mild  form  of  the 
disorder  which  is  considered  as  smaii-pox  modified  by  vac- 
cination. Both  forms  of  the  disorder  proceed  in  the  usual 
course,  the  one  attended  with  violent,  tlie  other  with  mild 
tymptuDiSj  till  thty  arrive  near  to  the  height;  when  they 
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appear  to  receive  a  check,  and  the   recovery  is  unusually 
r.ipid. 

Froin  tiiis  correspondence  of  circumstances,  the  Board 
arc  induced  to  inter  that  in  the  case  of  Mr.  Grosvenor, 
which  has  been  more  violent  than  any  yet  submitted  to 
them,  the  progress  of  the  disease,  through  its  latter  stage, 
and  the  consequent  abatement  of  symptoms,  were  in- 
fluenced by  an  antivariohais  rflecl  produced  upott  the  con- 
stitution by  the  vaccine  process. 

The  occurrence  of  smail-pox  after  vaccination  has  been 
foreseen  and  pointed  out  in  the  Report  on  Vaccination  made 
to  Farfianient,  bv  the  College  of  Physicians,  in  the  year  1 807, 
to  which  the  Board  are  desirous  of  calling  the  attention  of 
the  public;  wherein  it  is  elated  that, 

"The  security  derived  from  vaccination  against  the  small- 
pox, if  not  absolutely  perfect,  is  as  nearly  so  as  can  perhajis 
be  expected  from  any  human  discovery  ;  for  amongst  several 
hundred  thousand  cases,  with  the  results  of  which  the  Col- 
lege have  been  made  acquainted,  the  number  of  allezecl 
failures  has  been  surprisingly  small,  so  much  so  as  to  form 
certainly  no  reasonable  objection  to  the  general  adoption  of 
vaccination ;  for  it  appears  that  there  are  not  nearly  so  manv 
failures  in  a  given  number  of  vaccinated  persons,  as  there 
are  deaths  in  an  equal  number  of  persons  inoculated  for  the 
small-pox.  Nothing  can  more  clearly  demonstrate  the 
superiority  of  vacc  inaiion  over  the  inoculation  of  the  small- 
pox than  this  consideration  ;  and  it  is  a  most  important 
fact,  which  has  been  confirmed  in  the  course  of  this  in- 
quiry, that  in  almost  every  case  in  which  the  smal!-pox  h;is 
succeeded  vaccinAtion,  whether  by  inoculation  or  by  casual 
infection,  the  disease  has  varied  much  from  its  ordinary 
course;  it  has  neither  been  the  same  in  violence  nor  in  the 
duration  of  its  svmptoms;  but  has,  with  verv  few  excotioiis, 
been  remarkably  nnid,  as  if  t'le  small-pox  had  iieen  deprived 
by  the  previous  vaccine  disease  of  its  usual  malienitv."— 
\'ide  Report  of  the  College  of  Physicians. 

The  peculiariiies  of  certain  qon3lituti(5ns  v.^th  regard  to 
eruptive  fevers,  form  a  curious  subject  of  medical  history. 
Some  individuals  have  been  more  than  once  affected  wiiu 
scarlet  fever  and  measles,  others  have  been  ih-ough  life  ex- 
posed to  the  contagion  of  these  diseases  without  effect  ; 
many  have  resisted  the  inoculation  and  contagion  of  small- 
pox for  several  years,  and  have  afterwards  become  suscepti- 
ble of  the  disorder,  and  some  have  been  twice  affected  with 
sraall-pox. 

Among  such  infmite  varieties  of  temperament  it  will  not 
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appear  cxtraordinarv,  that  vaccination,  though  so  generally 
successful,  should  sometimes  fail  of  rendering  the  human 
cou'iiitution  unsusceptible  of  small- pox,  especially  since  it 
lias  been  found  thai  in  several  instances  small-pox  has  oc- 
curred to  individuals  over  whom  the  small-pox  inoculation 
had  appeared  to  have  produced  its  full  influence.  Three 
instances  of  this  kind  have  taken  place  within  the  last 
mouth,  and  in  another  instance  the  natural  small-pox  has 
occurred  a  sccotid  time. 


XXXII.  Intelligence  and  Miscellaneous  Articles. 

A  NEW  COMET. 

JL  HK  last  French  paper?  contain  the  following  account 
given  by  the  astronomer  Bouvard,  and  dated  from  the  Im- 
perial Observatory,  August  21  :  —  "The  comet  discovered 
at  Viviers,  on  the  e5th  of  last  March,  by  M.  de  Flauguergues, 
and  seen  till  the  end  of  May,  when  it  ceased  to  be  visible, 
in  consequence  of  rts  proximity  to  the  Sun,  has  agaiii  ap- 
peared this  mornincr  in  the  constellation  of  the  Little  Lion. 
Its  motion,  almost  entirely  in  declination,  carries  it  towards 
ihe  north,  close  to  the  constellation  of  the  Great  Bear,  where 
it  will  then  be  visible  every  night,  even  to  the  naked  eye. 
This  morning,  between  three  and  four  o'clock,  I  discovered 
this  comet  very  near  the  horizon ;  its  position  was  nearly 
that  laid  down  in  the  elements  calculated  by  M.  Burckhardt ; 
and  according  to  my  observations,  I  have  determined  it  as 
follows: — Right  ascension,  147  deg.  18min.}  North  decli- 
nation, 32  deg.  53  inin." 

The  following  is  a  letter  from  Dr.  Olbers,  of  Bremen,  to 
Prof.  Boden,  on  tl;e  same  subject :  —  *'  The  comeb  which 
M.  Fiauguergnes  discovered  on  the  25th  of  March  at  Viviers, 
and  M.  Pons  on  the  1 1th  of  April  at  Marseilles,  and  which 
was  seen  on  the  £Oth  of  May  at  Paris,  will  re-appear  before 
the  end  of  August.  It  will  be  much  more  visible  then  than 
in  the  spring.  Its  greatest  brilliancy  will  be  in  October, 
and  it  may  be  visible  still  in  December.  In  September  and 
October  it  does  not  quit  with  us  the  southern  part  of  the 
heaven." 

I.KCTURES. 

Dr.  Clutterhuck  v/dl  begin  his  Autumn  Course  of  Lec- 
tures on  the  Theory  and  Piactice  of  Physic,  Materia  Medica, 
and  Chemistry,  on  Monday,  Oct,  7th,  at  Ten  o'clock  in  the 
Morning,  at  his  House,  No.  1,  Crescent,  New  Bridge-street, 
^^herc  tht-y  will  be  continued  daily  at  the  same  Hour:  viz. 
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Theory  and  Practice,  on  Mondays,  Wednesdays,  and  Fei- 
days  ;  Materia  Mcdica  and  ClifUiisiiy,  on  Tuesdays,  'i'hurs- 
days,  and  Saiuidays. 

Clinical  Lectures  will  he  given  occa>^jonally  during  the 
Winter,  on  the  most  remarkable  cases  lliat  occur  in  the 
practice  of  the  General  Dispensary  ;  and  Gentlemen  pre- 
paring to  pass  the  Arniy  and  Navy  Medical  Boards  will  be 
admitted  to  private  Examinaiio!irf  previously,  if  desired.  A 
Svllabus  ot  the  Course,  wiih  the  i'erms  ofWdmission,  may 
be  had  on  application  as  above. 


Dr.  Clarke's  mid  Mr.  Clarke's  Lectures  on  Miduifcry ,  and 
the  Diseases  of  iromen  and  Children. 

Dr.  Clarke  and  Mr.  Clarke  will  hegin  the  Winter  Course 
of  their  Lectures  on  Friday,  October  4th. 

The  Lectures  are  read  every  Day  at  the  House  of  Mr. 
Clarke,  No.  10,  Upper  John-street,  Golden-stpiare,  from  a 
Quarter  past  Ten  o'clock  in  the  Morning  till  a  Quarter  past 
Eleven,  for  the  convenience  of  Students  attending  the  Hos- 
pitals. 

.The  Students  will  be  provided  with  Cases  when  properly 
qualified. 

For  Particulars  apply  to  Dr.  Clarke,  No.  I,  New  Bur- 
lington-street ;  or  to  Mr.  Clarke,  No.  lo.  Upper  John-street, 
Golden-square. 


Medical  and  Chemical  Lectures,   St.  George's  Hospital, 
and  George  Street,  Hanover  Square, 

These  Medical  Lectures  will  recommence,  as  usual,  ia 
the  First  Week  of  October,  at  Eitjht  o'clock  in  the  Morning, 
and  the  Chemical  at  a  Quarter  after  Nine  o'clock,  at  No.  y, 
Georgc-strcet,  Hanover-square. 

Clmical  Lectures  are  aiven  on  the  Cases  of  Patients  re- 
gistered in  St.  George's  Hospital,  every  Saturday  Morning 
at  Nine  o'clock,  by  George  Pearson,  M.D.  F.RS.  Senior 
Physician  to  St.  George's  Hospital,  &c.  &c. 

The  Terms  of  the  Lectures,  and  of  Physicians'  Pupils, 
with  other  Particulars,  mav  be  known  {r<jm  the  I'roposali 
lo  be  had  at  St.  George's  LJoipital  and  in  George-street. 

St.  Thomas's  and  G/iy's  Hospitals. 

The  Winter  Courses  of  Lectures  at  the~e  adjoining  Hos- 
pitals will  commence  the  First  Week  of  October,  viz. 
•    At  St.  Tliomai's.     Anatomy,  a:id  the  Operations  of  Sur- 
gery, 
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gcry,  by  IMr.  Ciiiie  and  Mr.  A-.liley  Cooper. — Princhples 
and  Practice  oF  Surgriy,  by  Mr.  A.  C-uop<.'r. 

jlt  Gui/'s.  Practice  of  AJtdicinc,  Ijy  Dr.  Babington  and 
Dr.  CiH-ry. — Ciicmiblry,  by  Dr.  Oabingion,  Dr.  Marcet, 
and  Mr.  Allen. — fc^xpcrimcntal  Phiiosophv,  by  Mr.  Allen. 
—  Theory  ot  Medicine,  and  Materia  Medica,  bv  Dr.  Curry 
Hnd  Dr.  Chohneley. — Aiidwilcry,  and  Diseases  of  Women 
and  Cbddren,  by  Dr.  Haigluon. — Piiysiologv,  or  Laws  of 
the  Aninial  CEcononiy,  by  Dr.  Haighiun. — Structure  and 
Diseases  o'i  the  I'teth.  by  iS'ir.  Fox. 

N.  B.  These  several  Lectures  arc  so  arranged  that  no 
two  oK  ihem  interfere  in  ilie  hours  of  attendance  j  and  the 
whole,  is  calculated  to  forn)  a  cc^inpleie  Course  of  Medical 
and  Chirurmcal  Insiruction.  Terms  and  other  Particulars 
may  be  iearnt  at  the  respective  Hospitals. 

LIST  OF  paT!:nts  for  new  inventions. 

To  Timothy  Sueldrake,  of  the  Strand,  Westminster,  in 
(he  county  ot  Middlesex, mechanic, for  certain  \vheels,\vhich, 
when  coivibincd  logeiher,  \y\\\  constitute  a  moving  power  of 
great  force,  bv  the  a|)plication  of  whicl)  lo  man)  engines, 
niaciiines,  and  maciinierv,  that  arc  now  set  in  moiion  by 
steam,  wind,  water,  or  aninial  power,  the  etiect  of  the  said 
known  povvors  will  be  greatly  increased,  and  the  labour  of 
men  or  ijorijc^  that  are  jjow.employed  on  the  said  engines, 
machines,  or  jnachniery,  will  bednninished  ;  which  wheels 
may  be  introduced,  in  part  or  in  the  whole,  into  many  en- 
gines, iviachiues,  or  machinery,  for  whatever  uses  they  may 
be  employed,  ii'.stcad  of  the  wheels  and  pinions  by  which 
such  eni^incs,  machines,  or  machinery,  are  generailv  kept  in 
motion  ;  and  whicii  wheels,  when  so  introduced,  will  work 
with  much  less  friction,  and  much  greater  velocity,  than 
those  which  are  usually  empltiyed. — ^June  13,  !811. 

To  Charles  Hamond,  of  Mdk-street,  Cheapsid-,  London, 
geni.,  for  his  improved  machine  for  sawing,  culiujg  an<]- 
planiuij;  wood. — June  -_'7. 

'J"o  Thomas  At t wood,  of  Birmingham,  esq.,  and  Benj. 
Cook  o-f  tlvc  same  place,  gilt  toy  makers,  for  their  new 
method  of  combining  and  connecting  together  different 
kinds  oK  metals,  and  of'comUining  and  connecting  metals 
and  Wood  together,  in  such  way  as  to  make  the  combina- 
tion thereof,  whether  the  san)e  be  of  metals  or  of  metals 
and  wood,  have  one  aj)pearance  or  representation  only.— 
June  27. 

To  Sir  Howard  Douglas,  of  High  W)Combc,  in  the 
county  of  Bucks.  Dart,  ior  his  improved  rcilectiug  circle  or 
scinicuclc. — Julv  2. 


[      IGI      ] 

XXXnr.  Account  of  the  Pitch  Lake  of  the  Is  land  of  Tri- 
vidad.  By  Nicholas  Nugent,  i\i.£).  Honorary  Mem' 
ler  of  the  Geological  Society*. 

-Deing  desirous  to  viuit  the  celebrated  lake  of  pitchy  pre- 
vioiislv  to  my  departure  from  the  Island  of  Trinidad,  1  em- 
barked with  that  intention  in  the  month  of  October,  1807, 
in  a  small  vessel  at  Port  Spain.  After  a  pleasant  sail  of 
about  thirty  miles  down  the  Gulf  of  Paria,  we  arrived  at 
the  point  la  Braye,  so  called  by  the  French  from  its  charac- 
teristic feature.  It  is  a  considerable  headland,  about  eighty 
feet  above  ihe  level  of  the  sea,  and  perhaps  two  nnles  long 
and  two  broad.  \Vc  landed  on  the  southern  side  of  the 
point,  at  the  plantation  of  Mr.  Vessigny  :  as  the  boat  drew 
near  the  shore,  I  was  struck  with  the  appearance  of  a  rockv 
bluff  or  small  promontory  of  a  reddish-brown  colour,  very 
different  from  the  pitch  which  I  had  expected  to  find  oa 
the  whole  shore.  Upon  exannning  this  spot,  I  found  it 
composed  of  a  substance  corresponding  to  the  porcelain 
jasper  of  nnneralogists,  generally  of  a  red  colour  where  it 
had  been  exposed  to  the  weather,  but  of  light  slate-blue  in 
the  interior;  it  is  a  very  hard  stone  with  a  conchoidal  frac- 
ture, some  degree  of  lustre,  and  is  perfectly  opake  even  at 
the  edges ;  in  some  places,  from  the  action  of  the  air,  it 
was  of  a  reddish-  or  yellowish-brown,  and  an  earthy  ap- 
pearance. I  wished  to  have  devoted  more  time  to  the  in- 
vestigation of  what  in  the  language  of  the  Wernerlan  school 
is  termed  the  geognostic  relations  of  this  spot,  but  my  com- 
panions were  anxious  to  proceed.  We  ascended  the  hill, 
which  was  entirely  composed  of  this  rock,  to  the  planta- 
tion, where  we  procured  a  negro  guide,  who  conducted  us 
through  a  wood  about  three  quarters  of  a  mile.  We  now 
perceived  a  strong  sulphureous  and  pitchy  smell,  like  that 
of  burning  coal,  and  soon  after  had  a  view  of  the  lake, 
which  at  first  sight  appeared  to  be  an  expanse  of  still  water, 
frequently  interrupted  by  clumps  of  dwarf  trees  or  islets  of 
rushes  and  shrubs:  but  on  a  nearer  approach  we  found  it  to 
be  in  reality  an  extensive  plain  of  mineral  pitch,  with  fre- 
quent crevices  and  chasms  filled  with  water.  The  singu- 
larity of  the  scene  was  altogether  so  great,  that  it  was  some 
time  before  I  could  recover  from  my  surprise  so  as  to  in- 
vestigate it  minutely.  The  surface  of  the  lake  is  of  the  co- 
lour of  ashes,  and  at  this  season  was  not  polished  or  smooth 

*  From  Transactions  of  the  Geological  Society,  vol.  i. 
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so  as  to  be  slippery ;  the  hardness  or  consistence  was  such 
as  to  bear  anv  weight  ;  and  it  was  not  adhesive,  ihough  it 
partially  received  the  impression  of  the  foot;  it  bore  us 
\\  iihout  any  tremulous  motion  whatever,  and  several  head 
of  cattle  weie  bn>wsing  on  it  in  perfect  security.  In  the 
dry  season,  however,  the  surface  is  much  more  yielding,  and 
must  be  in  a  state  approaching  to  fluidity,  as  is  shown  by 
pieces  of  recent  wood  and  other  substances  being  enveloped 
in  it.  Even  large  branches  of  trees  which  were  a  foot  above 
the  level,  had  in  some  way  become  enveloped  in  the  bitu- 
minous matter.  The  interstices  or  chasms  are  very  nu- 
merous, ramifying  and  ioining  in  every  direction,  and  in 
the  wet  season,  being  filled  with  water,  present  the  only 
obstacle  to  walking  over  the  surface:  these  cavities  are 
generally  deep  in  proportion  to  their  width,  some  being 
only  a  few  inches  in  depth,  others  several  feet,  and  many 
almost  unfathomable:  the  water  in  them  is  good,  and 
uncontaminatcd  by  the  pitch  ;  the  people  of  the  neigh- 
bourhood derive  their  supply  from  this  source,  and  refresh 
themselves  by  bathing  in  it;  fish  are  caught  in  it,  and  par- 
ticularly a  very  good  species  of  mullet.  The  arrangement 
of  the  chasms  is  very  singular  :  the  sides,  which  of  courss 
are  formed  of  the  pitch,  are  invariably  shelving  from  the 
surface,  so  as  nearly  to  meet  at  the  bottom,  but  then  they 
bulge  out  towards  each  other  with  a  considerable  degree  of 
convexity.  This  may  be  supposed  to  arise  from  the  ten- 
dency in  the  pitch  slowly  to  coalesce,  whenever  softened 
by  the  intensity  of  the  sun's  rays.  These  crevices  are  known 
occasionally  to  close  up  entirely,  and  we  saw  many  marks 
or  seams  from  this  cause.  How  these  crevices  originate  it 
may^iot  be  so  easy  to  explain.  One  of  our  party  suggested 
that  the  whole  mass  of  pitch  might  be  supported  by  the 
water  which  made  its  way  through  accidental  rents  ;  but  in 
the  solid  state  it  is  of  greater  specific  gravity  than  water,  for 
several  bits  thrown  into  one  of  the  pools  immediately  sank*. 
The  lake  (I  call  it  so,  because  I  think  the  common  name 
appropriate  enough)  contains  n)Hny  islets  covered  with  long 
grass  and  shrubs,  which  are  the  haunts  of  birds  of  the  most 
exquisite  plumage,  as  the  pools  are  of  snipe  and  plover. 
Alligators  are  also  said  to  abound  here;  but  it  was  not  our 

*  Pieces  of  asphaltum  cire,  I  believe,  frequently  found  flonting'  on  the  Dead 
Sea  in  Palestine;  but  this  arises  probably  f.vm  the  extraordinary  specific  gra- 
Tity  of  the  waters  of  that  lake,  which  Dr  Marcet  found  to  be  1-211.  Mr. 
Hatcheit  states  the  specific  gravity  of  ordinary  asphaltum  to  vary  from  1'02;> 
to  1-IS5,  but  in  two  varieties  of  that  ut  Trinidad  it  was  as  great  as  1-536  aud 
1-744,  which  led  Mr.  Hatchett  to  form  a  conjecture  which  I  skall  afterwards 
notice. 
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lot  to  encounter  anv  of  these  animals.  It  is  not  easy  to 
stnte  precisely  the  extent  ot"  this  great  collection  of  pitch  ; 
the  line  between  ic  and  the  neighbouring  soil  is  not  always 
Weil  defined,  and  indeed  it  appears  to  form  the  substratum 
of  the  surrounding  tract  of  land.  We  may  say,  however, 
that  it  is  bounded  on  the  north  and  west  sides  by  the  sea, 
on  the  south  by  the  rocky  eminence  of  porcelain  jasper 
before  mentioned,  and  on  the  east  by  the  usual  argillaceous 
soil  of  the  country;  the  main  body  may  perhaps  be  esti- 
mated at  three  miles  in  circumference ;  the  depth  cannot 
be  ascertained,  and  no  subjacent  rock  or  soil  can  be  disco- 
vered. Where  the  bitumen  is  slightly  covered  by  soil,  there 
are  plantations  of  cassava,  plantains  and  pine-apples,  the 
last  of  which  grow  with  luxuriance  and  attain  to  great  per- 
fection. There  arc  three  or  four  French  and  one  English 
sugar  estates  in  the  innuediate  neighbourhood  :  our  opinion 
of  the  soil  did  not,  however,  coincide  with  that  of  Mr.  An- 
derson, who  in  the  account  he  gave  some  years  ago  thought 
it  very  fertile.  It  is  worthy  of  remark,  that  the  main  body 
of  the  pitch,  which  may  properly  be  called  the  lake,  is  situ- 
ated higher  than  the  adjoining  land,  and  that  you  descend 
by  a  gentle  slope  to  the  sea,  where  the  pitch  is  much  con- 
taminated by  ihe  sand  of  the  beach.  During  the  dry  sea- 
son, as  I  have  before  remarked,  this  pitch  is  much  softened, 
so  that  different  bodies  have  been  known  slowly  to  sink 
into  it :  if  a  quantity  be  cut  out,  the  cavity  left  will  be 
shortly  filled  up;  and  I  have  heard  it  related,  that  when  the 
Spaniards  undertook  formerly  to  prepare  the  pitch  for  ceco- 
nomieal  purposes,  and  had  imprudently  ere(>ted  their  caul- 
drons on  the  very  lake,  they  completely  sank  in  the  course 
of  a  night,  so  as  to  defeat  their  intentions.  Numberless 
proofs  are  given  of  its  being  at  times  in  this  softened  state  : 
the  negro  houses  of  the  vicinage,  for  instance,  built  by  driv- 
ing posts  in  the  earth,  frequently  are  twisted  or  sunk  on  one 
side.  In  many  places  it  seems  to  have  actually  overflowri 
like  lava,  and  presents  the  wrinkled  appearance  which  a 
sluccish  substance  would  exhibit  in  motion. 

This  substance  is  generally  thought  to  be  the  asphaltum  of 
naturalists  :  in<liirerent  spots,  however,  it  presents  different 
appearances.  In  some  parts  it  is  black,  with  a  splintery  con- 
choidal  fracture,  of  considerable  specific  gravity,  with  littletjr 
no  lustre,  resembling  particular  kinds  of  coal,  and  so  hard  asio 
require  a  severe  blow  of  the  hammer  to  detach  or  break  it ;  in 
other  parts,  it  is  so  much  softer,  as  to  allow  one  to  cut  out  a 
piece  ui  any  form  with  a  spade  or  hatchet,  and  in  the  interior 
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is  vesicular  mu\  oily  :  this  is  the  character  of  by  far  the  greater 
portion  of  the  whole  mass;  in  one  place,  it  bubbles  up  in 
a  perfectly  lluid  state,  so  that   you  may  take  it  up  in  a  cup; 
and  I  am  informed  tliat  in  one  of  the  neighbouring  planta- 
tions there  is  a  spot  where  it  is  of  a  bright  colour,  shining, 
transparent  and  brittle,  like  bottle-glass  or  resin.    The  odour 
in  all  these  instances  is  strong,  and  like  that  of  a  combina- 
tion of  pitch  and   sulphur.     No  sulphur,  however,  is   any 
where  to  be  perceived;  but  from   the  strong  exhalation  of 
that  substance  and  the  affinity  which  is  known  to  exist  be- 
tween the  fluid  bitumens  and  it,  much  is,  no  doubt,  con- 
tained in  a  state  of  combinalion  :  a  bit  of  the  pilch  held  in 
the  candie  melts  like  sealmg-wax  and  burns  with  a  lit»hr 
flame,  which  is   extinguished  whenever  it  is  removed,   and 
on  cooling  the  bitumen  hardens  again.     From  this  property 
it  is  sufliciently  evidinit  that  this   substance  may   be  con- 
verted to  many  useful  purposes,  and  accordingly  it  is  uni- 
versally used  in  the  country  wherever  pitch  is  required  ;  and 
the  reports  of  the  naval  officers  who  have  tried  it  are  fa- 
vourable to  its  more  general  adoption  :  it  is  requisite  merely 
to  prepare  it  with  a  proportion  of  oil,  tallow,   or  conmion 
tar,  to  give  it  a  sulficient  degree  of  fiuiditv.     In  this  point 
of  view,  this  lake  is  of  vast  national  importance,  and  more 
especially  to  a  great  maritime  power.     It  is  indeed  singular 
that  the  attention  of  government  should  not  have  been  more 
forcibly  directed   to  a  subject  of  such  magnitude  :  the  at- 
tempts that  have  hitherto  been  made  to  render  it  extensively 
useful  liave  for  the  most  part  been  only  feeble  and  injudi- 
cious,  and  have  consequently  proved  abortive.     This  vast 
collection   of  bitumen   nnght  in  all   probability  afford  an 
inexhaustible  supply  of  an  essential  article  of  naval  stores, 
and  being  situated  on  the  mav^rin  of  the  sea  could  be  wroutrht 
and  shipped  with  little  inconvenience  or  expense  *.  It  would 
however  be  great  injustice  to  sir  Alexander  Cochrane  not 
to  slate  explicitly  that  he  has  at  various  times,  during  his 
long  and   active  command   on  the  Leeward  Island  station, 
taken  considerable  pains  to  insure  a  proper  and  fair  trial  of 
this   mineral  production  for  the  highly  important  uses  of 
which  it  is  generally  believed  to  be  capable.       But  v\helher 
it  has  arisen  from  certain  perverse  occurrences  or  from  the 
prejudice  of  the  mechanical  superintendants  of  the  colonial 
dock-yards,  or  really,  as  some  have  pretended,  from  an  ab- 
solute unfitness  of  the  substance  in  question  ;  the  views  of 

*  This  island  contains  also  a  grejit  quantity  of  valuable  timber,  and  several 
plants  which  yield  excellent  hemp. 
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tiie  gallant  admiral  have,  I  believe,  been  invariably  thwarted, 
or  his  exertions  rendered  altogether  fruitless.  I  was  at  An- 
tigua in  1609,  when  a  transport  arrived  laden  with  this  pitch 
for  the  use  of  the  doek-vard  at  English  Harbour:  it  had 
evidently  been  hacitily  collected  with  little  care  or  5^cal  from 
the  beach,  and  uas of  course  much  contaminated  with  sand 
and  other  foreign  substances.  The  best  way  would  pro- 
bably be  to  have  it  properly  prepared  on  the  spot,  and 
brought  to  the  state  in  which  it  may  be  serviceable,  pre- 
viously to  its  exportation.  I  have  frequently  seen  it  used 
to  pay  the  bottoms  of  small  vessels,  for  Ahich  it  is  particu- 
larly well  adapted,  as  it  preserves  ihcMi  from  the  numerous 
tribe  of  worms  so  abundant  in  tropical  countries*.  There 
secnis  indeed  no  reason  whv  it  should  not  when  dulv  pre- 
pared and  attenuated  be  applicable  to  all  the  purposes  of  the 
petroleum  of  Zante,  a  well-known  article  of  commerce  in 
the  Adriatic,  or  that  of  the  district  in  Bnrmah,  where 
400,000  hogsheads  are  said  to  be  collected  annually  f. 

It  is  observed  by  Cant.  Mallet,  in  his  ShortTopograi)hical 
Sketch  of  the  island,  that  "  near  C'aj^e  la  Brea  (la  Brave)  a 
little  to  the  south-west,  is  a  gulf  or  vortex,  which  in  stormy 
weather  gushes  out,  raising  the  water  five  or  six  feet,  and 
covers  the  surface  for  a  considerable  space  w  ilh  petroleum 
or  tar  :"  and  he  adds,  that "  on  the  east  coast  in  the  Bay  of 
Mayaro,  there  is  another  gulf  or  vortex  similar  to  the  for- 
mer, which  in  the  months  of  March  and  June  produces  a 
detonation  like  thunder,  having  some  flame  with  a  thick 
black  smoke,  which  vanishes  awav  inmiediately  :  in  about 
twentv-f(Hir  hours  afterwards  is  found  along  the  shore  of 
the  bav  a  quantity  of  bitumen  or  pitch,  about  three  or  four 
inches  thick,  which  is  emploved  with  success."  "Captain 
Mallet  likewise  quotes  Gumilla,  as  stating  in  his  Description 
of  the  Orinoco,  that  about  seventy  years  ago*' a  spot  of 
land  on  the  western  coast  of  this  island,  near  halfway  be- 
tween the  capital,  an  Indian  village  sank  suddenly,  and  was 
immediately  replaced  by  a  small  lake  of  pitch,  to  the  great 
terror  of  the  inliabitauts." 

I  bave  had  no  opportunity  of  ascertaining  personally  whe- 
ther these  statements  are  accurate,  thouch  sufficiently  pro- 
bable from  what  is  known  to  occur  in  other  parts  of  the 

•  The  difltrent  kinds  of  biiumen  have  alwaj-sbcen  found  particularly  ob- 
noxious to  the  class  of  insects.  There  can  be  little  doubt  but  that  they  formed 
ingredients  in  the  Eg-yi:ii.in  compost  for  embalming  bodies,  and  the  Arabians 
are  said  to  avail  themselves  of  them  in  preserving  the  trappings  of  iheir 
horse-.     Vide  Jamcscns  Mineralogy.  » 

f  Vide  Aikin's  Dictionary  of  Chemiitry,  quoted  from  Captain  Cox  irj  the 
Asiatic  Researches. 
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world;  but  1  have  been  informed  by  several  persons  that 
ihe  sea  in  the  neighbourhood  of  La  Braye  is  occasionally 
covered  with  a  fluid  bitumen,  and  in  the  south-eastern  part 
of  the  island  there  is  certainly  a  similar  collection  of  this 
bitumen,  though  of  less  extent,  and  many  small  detached 
spots  of  it  arc  to  be  met  with  in  the  woods :  it  is  even  said 
that  an  evident  line  of  communication  may  thus  be  traced 
between  the  two  great  receptacles.  There  is  everv  proba- 
bility, that  in  all  these  cases  the  pitch  was  originally  fluid, 
and  has  since  become  inspissated  by  exposure  to  the  air,  as 
happens  in  the  Dead  Sea  and  other  parts  of  the  East. 

It  is  fur  geologists  to  explain  the  origin  of  this  singular 
phaenomenon,  and  each  sect  will  doubtless  give  a  solution 
of  the  difficulty  according  to  its  peculiar  tenets.  To  frame 
any  very  satisfactory  hypothesis  on  the  subject,  would  re- 
quire a  more  exact  investigation  of  the  neighbouring  coun- 
try, and  particularly  to  the  southward  and  eastward,  which 
I  had  not  an  opportunity  of  visiting.  And  it  must  be  re- 
membered that  geological  inquiries  are  not  conducted  here 
"wiih  that  facility  which  they  are  in  some  other  parts  of  the 
world  :  the  soil  is  almost  universally  covered  with  the  thickest 
and  most  luxuriant  vegetation,  and  the  stranger  is  soon  ex- 
hausted and  overcome  by  the  scorching  rays  of  a  vertical 
sun.  Immediately  to  the  southward,  the  face  of  the  country 
as  seen  from  la  Braye,  is  a  good  deal  broken  and  rugged, 
which  Mr.  Anderson  attributes  to  some  convulsion  of  na- 
ture from  subterranean  fires,  in  which  idea  he  is  confirmed 
by  having  found  in  the  neighbouring  woods  several  hot 
springs.  He  is  indeed  of  opinion  that  this  tract  has  ex- 
perienced the  effects  of  the  volcanic  power,  which,  as  he 
supposes,  elevated  the  great  mountains  on  the  main  and  the 
northern  side  of  the  island*.  The  production  of  all  bitu- 
minous substances  has  certainly  with  plausibility  been  at- 
tributed to  the  action  of  subterranean  fires  on  beds  of  coal, 
being  separated  in  a  similar  manner  as  when  effected  by 
artificial  heat,  and  thus  they  may  be  traced  through  the  va- 
rious transformations  of  vegetable  matter.  I  was  accord- 
ingly particular  in  my  inquiries  with  regard  to  the  existence 
of  beds  of  coal,  but  could  not  learn  that  there  was  any  cer- 
tain trace  of  that  substance  in  the  island ;  and  though  it  may 
exist  at  a  great  depth,  I  saw  no  strata  that  indicate  it,  A 
friend,  indeed,  gave  me  specimens  of  a  kind  of  bituminous 
shale  mixed  with  sand,  which  he  brought  from  Point  Cedar, 
about  twenty  miles  distant,  and  I  find  Mr.  Anderson  speaks 

*  Vide  Philos,  Trans.  voL  Ixxix.  or  Ann.  Register  for  1789. 
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of  the  soil  near  the  pitch  lake  containing  bmnt  cinders,  hut 
1  imagine  he  may  have  taken  for  ihem  the  small  fragments 
of  the  bitumen  itself. 

An  cxammation  of  this  tract  of  countrv  could  not  fail, 
I  think,  to  be  highly  gratifying  to  those  who  embrace  the 
Huttonian  theory  of  the  earth  ;  for  they  might  behold  the 
numerous  branches  of  one  of  the  largest  rivers  of  the  world 
(the  Orinoco)  bringing  down  so  amazing  a  quantity  of 
earthy  particles  as  to  discolour  tlie  sea  in  a  most  remarkable 
manner  for  many  leagues  distant*;  they  might  see  these 
earthy  particles  deposited  bv  the  influence  of  powerful  cur- 
rents on  the  shores  of  the  Gulf  of  Paria,  and  particularly 
on  the  western  side  of  the  island  of  Trinidad  ;  they  might 
there  find  vast  collections  of  bituminous  substances,  beds  of 
porcelain  jasper  and  such  other  bodies  as  mav  readily  be 
supposed  to,  arise  from  the  modified  action  of  heat  on  such 
vegetable  and  earthy  materials  as  the  waters  are  known 
actually  to  deposit.  They  would  further  perceive  no  very 
vague  traces  of  subterranean  fire,  by  which  these  changes 
may  have  been  effected  and  (lie  whole  tract  elevated  above 
the  ordinary  level  of  the  general  loose  soil  of  the  country; 
as  for  instance,  hot  springs,  the  vortices  above  mentioned, 
the  frequent  occurrence  of  earthquakes,  and  two  singular 
semi- volcanic  mounds  at  Point  Icaquc,  which,  though  not 
very  near,  throw  light  on  the  general  character  of  the  coun- 
try. Without  pledging  myself  to  any  particular-system  of 
geology,  I  confess  an  explanation  similar  to  this  appears  to 
me  sufficiently  probable,  and  consonant  with  the  known 
phasuomena  of  nature.     A  vast  river,   like   the  Orinoco, 

*  No  scene  can  he 'more  magnificent  than  th;U  presented  on  a  near  ap- 
proach to  the  north-westevn  coast  of  Trinidad.  'J"he  sea  is  not  only  chanj^ed 
from  a  li^jht  green  to  a  deep  brown  colour,  but  has  in  an  extraordinary  de- 
gree that  rippling-,  confused  and  whirling  motion,  whicli  arises  from  the 
violence  of  conrendioj  currents,  and  which  prevail  here  in  so  remarkable  a 
manner,  particularly  at  those  seasons  when  the  Orinoco  is  so  swollen  by  pe- 
riodical rains,  that  vesselsare  not  unfrequenily  several  days  or  wteks  in  slem- 
mln^^  them,  or  perhaps  are  irresistibly  borne  before  them  far  out  of  their 
destined  tract.  The  dark  verdure  of  lofty  mountains,  covered  with  impene- 
tratble  woods  to  the  verv  summits,  whence,  in  the  most  humid  of  climates, 
torrents  impetuously  rush  through  deep  ravines  to  the  sea;  three  narrow 
passages  into  the  Gulf  of  Paria,  between  rujjged  mountaiiis  of  brown  mi- 
caceous schist,  on  whose  cavernous  sides  the  eddying  surge  dashes  with  fury, 
and  where  a  vessel  must  necessarily  be  fur  some  time  enibayed,  with  a  depth, 
of  water  scarcely  to  be  fathomed  by  the  lead, — present  altogether  a  scene 
wJiich  may  well  be  conceived  to  have  impressed  the  mind  of  the  navitrator 
v/ho  first  beheld  it  with  corisiderable  surprise  and  av/e.  Colu;nbus  made  this 
land  in  his  third  voyajje,  and  gave  it  the  name  of  the  B'uas  ilrl  Diaiiu.  From 
the  wonderful  discoloration  and  turbidity  of  the  water,  he  sagaciously  con- 
cluded that  a  very  large  river  was  near,  and  cousctjuenlly  a  grgat  conti- 
nent. 
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must  for  ages  have  rolled  down  great  quantities  of  woody 
and  vegetable  bodies,  which  from  certain  causes, —  as  the  in- 
fluence of  currents  and  eddies, — may  iiave  been  arrested  and 
accumulated  in  particular  places;  they  n)av  there  have  un- 
dergone those  transformations  and  chemical  changes  which 
various  vegetable  substances  similarly  situated  have  been 
proved  to  suffer  in  other  parts  of  the  world.    An  accidental 
fire,  such  as  is  known  frequently  to  occur  in  the  bowels  of 
the  earth,  may  then  have  operated  in  separating  and  driving 
off  the  newly  formed  bitumen  more  or  less  combined  with 
siliceous    and   argillaceous   earths,  which   forcing   its  way 
through  the  surface,  and  afterwards  becoming  inspissated 
by  exposure  to  the  air,  may  have  occa>ioned  such  scenes  as 
I  have   ventured  to  describe.     The  only  other  country  ac- 
curately resembling  this  part  of  Trinidad,  of  which  I  recol- 
lect   to  have  read,  is  that  which  borders  on  the  Gulf  of 
Taman  in  Grim  Tartary :  from  the  representation  of  tra- 
vellers, springs  of  naphtha  and  petroleum  ecjually  abound, 
and    they  describe  volcanic    mounds    precisely  similar   to 
those  of  Point  Icaque.     Pallas's  explanation  of  their  origin 
seems  to  me  very  satisfactory  ;  and  I  think  it  not  improbable 
that  the   river  Don  and  Sea  of  Azof  may  have  acted   the 
same  part  in  producing  these  appearances  in  the  one  case, 
as  the  Orinoco  and  Gulf  of  Paria  appear  to  have  done  in 
the  other*.     It  may  be  supposed  that  the  destruction  of  a 
forest  or  perhaps  even  a  great  savanna  on  the  spot,  would 
be  a  more  obvious  mocTe  of  accounting  for  this  singular 
phaenomenon;  but,  as   I  shall  immediately  state,   all  this 
part  of  the  island  is  of  recent  alluvial  formation,  and  the 
land  all   along  this  coast  is  daily  receiving  a  considerable 
accession   from   the   surrounding    water.     The    pitch  lake 
with    the  circumjacent  tract  being  now  on   the  margin  of 
the  sea,  must  in  like  manner  have  had  an  origin  of  no  very 
distant  date;  besides,  according  to  the  above  representation 
of  Capt.  Mallet,  and  which  has   been  frequently  corrobo- 
rated,  a  fluid   bitumen  oozes  up  and  rises  to  the  surface  of 
the  water  on  both  sides  of  the  island,  not  where  the  sea  has 
encroached   on  and  overwhelmed   the   ready-formed   land, 
but  where  it  is  obviously  in  a  very  rapid  manner  depositing 
and  forming  a  new  soil. 

From  a  consideration  of  the  great  hardness,  the  specific 
gravity,  and  the  general  external  characters  of  the  specimens 
submitted  a  few  years  ago  to  the  exaauualion  of  Mr.Hatchett, 

*  Vide  Universal  Mag.izine  for  February  18C8,  Mrs.  Guthrie's  Tour  in 
the  Tauride,  or  Voyages  de  Pallas. 
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that  gentleman  was  led  to  suppose  that  a  considerable  part 
of  the  aggregate  mass  at  Trinidad  was  not   pure  mineral 
pitch  or  asphaltum,  but  rather  a  porous  stone  of  die  argil- 
laceous genus,  much  impregnated  with  bilumcn.    Two  spe- 
cimens of  the  more  compact  and  earthy  sort,  analysed  by 
Mr.  Hatchctt,   yielded  about  32  and  36  per  cent,   of  pure 
bitumen  :  the  residuum  in  the  crucible  consisted  of  a  spongy, 
friable  and  ocbraceous  stone  ;  and  100  parts  of  it  aft'orded, 
as  far  as  could  be  determined  by  a  single  trial,  of  silica  60, 
alumina  10,  oxide  of  iron  10,  carbonaceous  matter  by  esti- 
mation 1 1  ;  not  the  smallest  traces  of  lime  could  be  dis- 
covered ;  so  that  the  substance  has  no  similarity  to  the  bitu- 
minous  limestones  which   have   been  noticed  in  different 
parts  of  the  world*.      I   have  already  remarked,  that  this 
mineral  production  differs  considerably  in  different  places. 
The   specimens  examined   by  Mr.  Hatchett  by  no  means 
correspond   in   character  with   the  great  mass  of  the  lake, 
which,  in  most  cases,  would  doubtless  be  foui\d  to  be  in- 
finitely more  free  from  combination  with  earthy  substances; 
though  from   the  mode  of  origin  which  I  have  assigned  to 
it,  this  intermixture  may  be  regarded  as  more  or  less  una- 
voidable.    The  analysis  of  the  stone  after  the  separation  of 
the  bitumen,  as   Mr.  Hatchett  very  correctly  observes,   ac- 
cords with  the  prevalent  soil  of  the  country;  and  I  may 
add,    with  the  soil  daily  deposited  by  the  gulf,  and  with 
the   composition  of  the  porcelain  ja^^per  in  immediate  con- 
tact with  the  bitimiinous  mass. 

All  the  country  which  I  have  visited  in  Trinidad  is  either 
decidedly  prin)itive  or  alluvial.  The  great  northern  range 
of  moutitains  which  runs  from  east  to  west,  and  is  con- 
nected with  the  Highlands  o'x  Paria  on  the  continent  by 
the  Islands  at  the  Bocas,  consists  of  gneiss,  of  mica  slate 
containing  great  masses  of  quartz,  and  in  many  places  ap- 
proaching so  much  to  the  nature  of  talc  as  to  render  the 
soil  quite  unctuous  by  its  decomposition,  andi  of  compact 
blueish  gray  limestone,  with  frequent  veins  of  white  crystal- 
lized carbonate  of  lime.  From  the  foot  of  these  mountains, 
for  many  leagues  to  the  southward,  there  is  little  else  than 
a  thick  fertile  argillaceous  soil,  without  a  stone  or  a  single 
pebble.  This  tract  of  land,  which  is  low  and  perfectly 
level,  is  evidently  formed  by  the  delrilus  of  the  mountains, 
and  by  the  copious  tribute  of  the  waters  of  the  Orinoco, 
which  being  deposited  by  the  intlucncc  of  currents,  gra- 
dually accumulates  ;  and  in  a  climate  where  vegetation  is 
astonishingly  rapid,  is  speedily  covered  with  the  mangrove 

*  Vide  Linnean  Trans,  vol.  viii. 
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and  other  woods.  It  is  accordingly  observed,  that  the  lee- 
ward side  of  the  island  constantly  encroaches  on  the  gulf, 
and  marine  shells  are  iVequently  found  on  the  land  at  a  con- 
siderable distance  from  the  sea.  This  is  the  character  of 
Naparima  and  the  greater  part  of  the  country  I  saw  along 
the  coast  to  la  Braye.  It  is  not  only  in  forming  and  ex- 
tending the  coast  of  Trinidad,  that  the  Orinoco  exerts  its 
poweriul  agency ;  co-ope*rating  with  its  mighty  sister  flood, 
the  Amazons,  it  has  manifestly  formed  all  that  line  of  coast 
and  vast  extent  of  country  included  between  the  extreme 
branches  of  each  river.  To  use  the  lanQ:uaQ;e  of  a  writer  in 
the  Phiiosopiiical  Transactions  of  Edinburgh:  "  If  you  cast 
your  eye  upon  the  map,  you  will  observe  from  Cayenne  to 
the  bottom  of  the  Gulf  of  Paria  this  immense  tract  of 
swamp,  forn^.ed  by  the  sediment  of  these  rivers,  and  a  si- 
milar tract  of  shallow  muddy  coast,  which  their  continued 
operation  will  one  day  elevate.  The  sediment  of  the  Ama- 
zons is  carried  down  thus  to  leeward  (the  westward)  l)y  the 
constant  currents  which  set  along  from  the  southward  and 
the  coast  of  Brazil.  That  of  the  Oroonoko  is  detained  and 
allowed  to  settle  near  its  mouths  by  the  opposite  island  of 
Trinidad,  and  still  more  by  the  mountains  on  the  main, 
which  are  only  separated  from  that  island  by  the  Bocos  de! 
Drago.  The  coast  of  Guiana  has  remained,  as  it  were,  the 
great  eddy  or  resting-place  for  the  washings  of  great  part 
of  South  America  for  ages ;  and  its  own  comparatively  small 
streams  have  but  modified  here  and  there  the  grand  de- 
posit*." 

Having  been  amply  gratified  with  our  visit  to  this  singular 
place,  which  to  the  usual  magnificence  of  the  West  Indian 
landscape  unites  the  striking  peculiarity  of  the  local  scene, 
we  re-embarkcd  in  our  vessel,  and  stood  along  the  coast  on 
our  return.  On  the  way  we  landed,  and  visited  the  plan- 
tations of  several  gentlemen,  who  received  us  with  hospi- 
tality, and  made  us  more  fully  acquainted  with  the  state  of 
this  island :  a  colonv  which  may  with  truth  be  described  as 
fortunate  in  its  situation,  fertile  in  its  soil,  and  rich  beyond 
measure  in  the  productions  of  iiature  :  presenting,  in  short, 
bv  a  rare  eomijination,  all  which  can  gratify  the  curiosity 
of  the  naturalist,  or  the  cupidity  of  the  planter;  restrained 
in  the  development  of  its  astonishing  resources,  only  by 
the  inadequacy  of  population,  the  tedious  and  ill-defined 
forms  of  Spanish  justice,  and  the  severe,  though  we  may 
hope  transient,  pressure  of  the  times. 

*  vide  Mr.  I.orhhead's  Obierv  on  the  Nat. Hist,  of  Guiana.  Edin.  Trans. 
Tol   isr. 
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XXXIV.  Experiment';  and  Olservatlons  on  the  diffrrml 
Modes  in  tuliick  Dealh  is  produced  by  certain  vt gclid'U 
Poisons.  By  B.  C  Brodir,  Esq.  F.R.S.  Communi- 
cated lit  the  Society  for  promoting  the  Knowledge  of 
AnifnaL  Chemistry. 

[Concludecl  from  p.  91] 

Experiments  with  the  Empyrci^atic  Oil  of  Tobacco* . 

Exp.  13.  X-/r.ss  than  a  drop  of  this  oil  was  applied  to  the 
tongue  of  a  youne;  cat.  Instantly  violent  convulsions  took 
place  in  all  the  nuisclcs,  and  the  resjiirations  became  very 
frequent.  In  five  minutes  after  the  application,  she  lay  ou 
one  side  insensible,  with  slight  spasmodic  actions  of  the 
muscles.  At  the  end  of  eleven  minutes  she  retched,  but 
did  not  vomit,  lu  a  quarter  of  an  hour  she  appeared  to  be 
recovering.  I  repeated  the  application  of  the  poison,  and 
she  was  again  seized  with  violent  convulsions,  and  became 
insensible,  i)realhiug  at  long  intervals;  and  in  two  minutes 
from  the  second  application  respiration  had  entiixlv  ceased, 
and  she  was  apparently  dead.  On  opening  the  thorax,  I 
found  the  heart  acting  with  regularity  and  strength,  circu- 
lating dark-coloured  blood.  I  introduced  a  tube  into  the 
trachea,  and  prorluced  artificial  respiration;  the  contractions 
of  the  heart  became  augmented  in  force  and  frequenc\-,  and 
there  was  no  evident  diminution  in  six  or  sevt-n  minutes, 
during  which  the  artificial  respiration  was  contmucd. 

On  dissection,  nothing  remarkable  was  found  in  the  ap- 
pearance of  the  tongue  or  brain. 

The  symptoms  and  mode  of  death,  in  this  experiment, 
did  not  cssentiallv  difl'er  from  those  produced  by  the  essential 
oil  of  almonds.  I  was-  surprised  to  (ind  the  effects  of  the 
empyreumatic  oil  so  entirelv  different  from  those  of  ihe  in- 
iusion  of  tobacco.  Supposing  that  this  difference  miiiht 
arise  from  the  poison  being  more  concentrated  in  the  oil 
than  in  the  infusion,  I  made  the  following  experiyients. 

Exp.  14.  A  drop  of  the  oil  or  tobacco  was  suspended  in 
an  ounce  and  a  half  of  water  by  means  of  nuicilao;e  of  <iuni 
arable,  and  the  whole  was  injected  into  the  rectum  f)f  a  doo:. 
In  two  minutes  afterwards  he  became  faint,  retched,  but  did 
not  vomit,  l-fc  appeared  to  be  recovering  from  this  state, 
and    jn  twenty-five  miuutes  after  the  first  injection  it  v%as 

*  I  was  furnished  wi:h  the  empvrcimatic  eil  of  tobacco  bv  Mr.  W.  Brands. 
It  may  be  procured  by  subjecting  the  leaves  of  tobacco  to  distillation  in  a 
heat  above  that  of  b;>iling'  water:  a  quantity  of  watery  fluid  comes  over,  oa 
>he  surface  of  whicli  is  a  thin  film  of  unctuous  substance. 
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leijeated  in  the  same  quantity.  He  was  then  seized  with 
syiiipioms  similar  t.)  those  iu  the  last  experinientj  and  in 
two  minutes  and  a  half  he  was  apparently  dead. 

Two  minutes  alter  apparent  death,  on  the  thorax  being 
opened  into,  the  heart  was  found  acting  regularly  one  hun- 
dred times  in  a  minute,  and  it  continued  actinf  for  several 
Uimutes. 

Exp.  15.  A  drop  of  tbc  empyreumatic  oil  of  tobacco  with 
an  ounce  of  water  was  injected  into  the  rectun)  of  a  cat. 
The  symptoms  produced  were  in  essential  circumstances 
fimilar  to  those  which  occurred  in  the  Ust  experiment. 
The  animal  was  app/arently  dead  in  five  minutes  after  the 
injeciion,  and  the  heart  continued  to  contract  tor  several 
minutes  afterwards. 

We  itiay  conclude  from  these  experiments,  that  the  em- 
pyreumatie  oil  of  tobacco,  whether  applied  to  the  tongue 
or  injected  into  the  intestine,  does  not  stop  the  action  of 
the  licart  and  induce  syncope,  like  the  infusion  of  tobacco ; 
but  that  it  occasions  death  by  destrtning  the  functions  of 
the  brain,  without  directly  acting  on  the  circulation.  In 
other  words,  its  effects  are  similar  to  those  of  alcohol,  the 
juice  of  aconite,  and  the  essential  oil  of  almonds. 

HI.  Experiments  with  Poisons  applitdio  wourided  Surfaces. 

Experiments  with  the  Essential  Oil  of  Almonds. 

Exp.  16.  I  made  an  incision  in  the  thigh  of  a  rabbit, 
and  introduced  two  drops  of  essential  oil  between  the  skin 
and  the  nuiscies.  In  four  minutes  after  the  application,  he 
was  seized  with  violent  convulsions,  and  became  insensible, 
and  in  two  minutes  more  he  was  apparently  dead  ;  but  the 
heart  was  felt  through  the  ribs  acting  one  hundred  and 
twenty  times  in  a  minute,  and  it  continued  acting  for  several 
minutes.  There  were  no  other  appearances  in  the  limb, 
than  would  have  resulted  from  an  onlinary  wound. 

Exp.  17.  Two  drops  of  the  essential  oil  of  almonds  were 
introduced  into  a  wound  in  the  side  of  a  mouse.  Two  mi- 
nutes afterwards  he  was  affected  with  syrnptoms  similar  to 
those  which  occurred  in  the  last  experiment,  and  in  two 
minutes  more  he  was  apparently  dead,  but  the  heart  con- 
tinued to  contract  for  some  minutes  afterwards. 

From  the  experiments  which  I  have  just  related,  and 
from  others  which  it  appears  unnecessary  to  detail,  as  the 
general  results  were  the  same,  I  have  learned  that  w  here  the 
essential  oil  of  almonds  is  applied  to  a  v.ound,  its  eff'ccts  are 
iiol  so  instantaneous  as  when  it  is  applied  to  the  tongue; 
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otherwise  there  is  no  diflerencc  in  its  efiects,  in  whatever 
manner  it  is  applied. 

Experiments  ivith  the  Juice  of  the  Leaves  of  yjcoriite. 

Exp.  18.  f  made  a  wound  in  the  side  of  a  young  rabbit, 
and  nitroduced,  between  the  skin  and  mnseles,  about  twenty 
drops  of  the  juice  of  aconite.  Twenty-three  minutes  after- 
wards he  was  atiected  with  symptoms  in  all  essential  re- 
spects similar  to  those  which  occurred  in  an  experiment 
already  related,  where  the  juice  was  injected  into  the  rectun/, 
and  at  the  end  of  forty-seven  minutes  from  the  application 
of  the  poison  he  was  apparently  dead.  Two  minutes  after 
apparent  death,  the  heart  was  found  contractiirg,  but  very 
feebly. 

Experiments  with  the  JVoorara'*. 

Exp.  19.  A  small  quantity  of  the  woorara  in  powder  was 
applied  to  a  wound  in  the  side  of  a^Guinea  pig.  Ten  mi- 
nutes afterw  ards  the  animal  was  unable  to  walk  ;  then  he 
became  quite  motionless,  except  some  slight  occasional 
convulsions.  He  gradually  became  insensible;  the  respira- 
tions vvere  laboured,  and  at  the  end  of  fourteen  minutes 
from  the  application  of  the  poison  the  respiration  had  en- 
tirely ceased,  and  he  was  apparently  dead  ;  but  on  opening 
the  thorax,  the  heart  was  found  acting  seventy  times  in  a 
minute,  circulating  dark  coloured  blood,  and  it  continued 
to  contract  for  several  minutes  aftei'wards.  On  dissection 
no  preternatural  appearances  were  observed  in  the  brain, 
nor  was  there  any  other  appearance  in  the  limb  than  would, 
have  arisen  from  an  ordinary  wound. 

Exp.  20.  I  made  a  wound  in  the  side  of  a  Guinea  pig, 
and  introduced  into  it  about  two  grains  of  the  woorara  in 
powder.  At  the  end  of  twenty-five  minutes,  symptoms 
took  place  very  similar  to  those  which  occurred  in  the  last 
experiment,  and  in  thirteen  minutes  n)ore  the  animal  was 
apparently  dead  ;  but  the  heart  continued  to  contract  one 
hundred  and  eight  times  in  a  minute,  and  by  means  of  arti- 
ficial respiration  the  circulation  was  kept  up  for  more  than 
twenty  minutes. 

The  results  of  other  experiments  which  I  have  made  with 
the  woorara  were  similar  to  those  just  described.  The  heart 
continued  to  act  after  apparent  death,  and  the  circulation 

*  The  Woorara  is  a  poison  with  which  the  Indians  nf  Guiana  arm  the 
points  of  thtir  arrows.  It  appears  not  to  differ  e.ssentialiv  from  the  Ticunas, 
which  was  employed  in  t)'.e  expcriinents  of  the  Abb^  F./utana.  1  am  in- 
debted to  Dr.  E,.  N  Bancroft,  who  not  only  furnished  me  with  some  of  the 
woorara  which  he  had  in  his  posses-ion,  but  also  lent  me  his  a'.sistance  in  the 
experiments  which  were  made  w'x.h  it. 
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might  be  Icept  up  !)\'  means  of  artificial  respiration.  It  is 
evident  that  this  j)oison  acts  in  some  way  or  other  on  the 
brain,  and  that  the  cessation  of  the  functions  of  this  organ 
is  the  immediate  cause  of  death. 

I  found  in  these  experiments,  that  the  best  mode  of  ap- 
plying the  woorara  is  when  it  is  dissolved  in  water  to  the 
consistence  of  a  thin  paste.  T  iirst  made  the  wound,  and 
then  smeared  the  poison  over  it  with  the  end  of  the  scalpel. 
I  found  that  the  animal  was  more  speedily  and  certainly  af- 
fected, if  there  was  some  haemorrhage,  unless  the  hasmor- 
rhage  was  very  copious,  when  it  produced  an  opposite  ef- 
fect, by  washing  the  pois(m  away  from  the  wound.  When 
the  poison  was  applied  in  large  quantitv,  it  sometimes  be- 
gan io  act  in  si.x  or  seven  minutes.  Never  more  than  half 
an  hour  elapsed  from  the  time  of  the  poison  being  inserted, 
to  that  of  the  animal  being  affected,  except  in  one  instance^ 
where  a  ligature  was  applied  on  the  limb,  which  will  be 
mentioned  afterwards.  The  woorara,  which  I  employed, 
had  been  preserved  for  some  years,  which  will  account  for 
its  having  been  less  active  than  it  has  been  described  to  be 
by  those  who  had  witnessed  its  effects  when  in  a  recent 
state. 

Experiments  ivilh  the  Upas  Ardlar*. 

Exp.  21.  About  two  grains  of  this  poison  were  made  into 
a  thin  paste  with  water,  and  inserted  into  a  wound  in  the 
I  high  of  a  dog.  Twelve  minutes  afterwards  he  became 
languid;  at  the  end  of  fifteen  minutes,  the  heart  was  found 
to  beat  very  irregularly,  and  with  frequent  intermissions; 
after  this,  he  had  a  slight  rigor.  At  the  end  of  twenty  mi- 
nutes, the  heart  beat  very  feebly  and  irregularly;  he  was 
languid;  was  sick  and  vomited;  but  the  respirations  were 
as  frequent  and  as  full  as  under  natural  circumstances,  and 
he  was  perfectly  sensible.  At  the  end  of  twenty  minutes 
he  suddenly  fell  on  ona  side,  and  was  apparently  dead.  I 
immediately  opened  into  the  thorax,  and  found  the  heart 
distended  with  blood  in  a  very  remarkable  degree,  and  to 
have  entirely  ceased  contra;tlng.  There  was  one  distinct 
and  full  inspiration  a.Pter  {  had  begun  making  the  incision 
into  the  thorax.  The  cavities  of  the  left  side  of  the  heart 
contained  scarlet  blood,  and  those  of  the  right  side  contained 
dark-coloured  blood,  as  in  a  living  animal. 

Exp.  22.    A  small  quantity  of  the  upas  antiar,  prepared 

*  We  are  informed  that  the  island  of  Java  produces  two  powerful  vege- 
table poisons,  to  one  of  which  the  natives  give  the  name  of  L  p!!.<  l?iu/i,  and 
to  the  other  that  of  Upa^  anliar.  I  was  supplied  with  a  quantitv  of  the  latter 
Oixough  the  kindness  of  Mr.  Marndeu,  who  had  some  of  it  in  his  possession. 
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as  before,  was  inserted  into  a  wound  in  the  thiorh  of  a  young 
cat.  She  appeared  languid  in  twg  minutes  afur  the  poison 
was  inserted.  The  symptoms  which  look  plaee  did  not 
essentially  differ  from  those  which  occurrei!  in  the  last  ex- 
periment, except  that  there  were  some  convulsive  motions 
of  the  limbs.  At  eight  minutes  after  the  poison  was  in- 
serted, she  lay  on  one  side  motionless  and  insensible,  the 
heart  could  not  be  felt,  but  the  respiration  had  not  entirely 
ceased.  On  opening  into  the  thorax,  I  found  the  heart  to 
have  ceased  contracting.  It  was  much  distended  with  blood  : 
and  the  bl<iod  in  tlie  cavities  of  the  left  side  was  of  a  scarlet 
colour.  There  were  two  full  inspirations  after  the  incision 
of  the  thorax  was  begun.  On  irritating  the  heart  with  the 
point  of  the  scalpel,  slight  contractions  took  place  in  the 
fibres  of  the  appendices  of  the  auricles,  but  none  in  any  other 
part. 

Exp.  ^3.  The  experiment  was  repeated  on  a  rabbit.  The 
syn)ptoms  produced  were  similar  to  those  in  the  last  experi- 
ment;  but  the  animal  did  not  vomit,  and  the  convulsive 
motions  were  in  a  less  degree  :  he  died  eleven  minutes  after 
the  poison  was  inserted.  On  openins  the  chest,  the  heart 
was  found  to  have  entirely  ceased  contracting  j  it  was  much 
distended  with  blood ;  and  the  blood  in  the  cavities  of  the 
left  side  was  of  a  scarlet  colour.  On  irritating  the  heart 
with  the  point  of  the  scalpel,  the  ventricles  contracted,  but 
not  sufficiently  to  restore  the  circulation. 

Exp.  24.  About  a  grain  of  the  upas  antiar  was  inserted 
into  a  wound  in  tlie  side  of  a  rabbit,  lie  was  affected  with 
symptoms  similar  to  those  before  described,  and  died  in  ten 
minutes  after  the  poison  was  applied.  On  opening  the 
thorax  immediately  after  death,  the  heart  was  found  to  have 
ceased  contracting,  and  the  blood  in  the  cavities  of  the  left 
side  was  of  a  scarlet  colour. 

It  appears  from  these  experiments,  that  the  upas  antiar, 
when  inserted  into  a  wound,  produces  death  (as  infusion  of 
tobacco  does  when  injected  into  the  intestines)  by  rendermg 
the  heart  insensible  to  the  stimulus  of  the  blood,  and  stop- 
ping the  circulation.  The  heart  beats  feebly  and  irregularly 
before  either  the  functions  of  the  mind  or  the  respiration 
appear- to  be  affected.  Respiration  is  performed  even  after 
the  circulation  has  ceased ;  and  the  left  side  of  the  heart  is 
found  after  death  to  contain  scarlet  blood,  which  never  can 
be  the  case  where  the  cause  of  death  is  the  cessation  of  the 
functi'^ons  of  the  brain  or  lungs.  The  convulsions  which 
occur  when  the  circulation  has  nearly  ceased,  probably  arise 
from  the  diminutipn  of  the  supply  of  blood  to  the  brain, 
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resembling  those    which   take    place  in  a  person   who  is 
(lying  from  hcemorrhncre.  > 

There  remains  an  interesting  subject  of  inquiry,  "through 
what  medium  do  poisons  influence  the  brain  when  applied 
to  wounds?"  That  poisons  applied  in  this  manner  do  not 
produce  their  cfltcts  precisely  in  the  same  way  as  poisons 
taken  internally,  is  rendered  probable  by  this  circumstance j 
that  some  poisons,  which  are  very  powerful  when  applied 
to  wounds  even  in  small  quantities,  are  either  altogether  in- 
efficient when  taken  internally,  or  require  to  be  civen  iu 
very  large  quantities,  in  order  to  produce  their  effect,  and 
vice  verm. 

■  A  poison  applied  to  a  wounded  surface  may  be  supposed 
to  act  on  the  brain  in  one  of  three  ways, 

■.    1.  By  means  of  the  nerves,  like  poisons  taken  internally. 

2.  By  passing  into  the  circulation  through  the  absorbent 
vessels. 

3.  By  passing  directly  into  the  circulation  through  the, 
divided  veins. 

Exp.  25.  In  order  to  ascertain  whether  the  woorara  acts 
through  the  medium  of  the  nerves,  I  exposed  the  axilla  of 
a  rabbit,  and  divided  the  spinal  nerves  supplying  the  upper 
extremity,  just  before  they  unite  to  form  the  axillary  plexus. 
The  operation  was  performed  with  llie  greatest  care.  I  not 
onlv  divided  every  nervous  filament,  however  small,  which 
I  could  detect,  but  evcrv  portion  of  cellular  membrane  in 
the  axilla,  so  that  the  artery  and  vein  were  left  entirely  in- 
sulated. 1  then  made  two  wounds  in  the  fore-arm,  and 
inserted  into  them  some  of  the  woorara  formed  into  a  paste: 
Fourteen  minutes  after  the  poison  was  applied,  the  hind 
legs  became  paralytic,  and  in  ten  minutes  more  he  died," 
with  symptoms  preciselv  sinjilar  to  those  which  took  place 
in  the  former  experiments,  and  the  heart  continued  to  act 
after  apparent  death.  On  dissection,  the  nerves  of  the  upper 
extremity  were  particularly  examined,  but  not  the  small'est 
filament  could  be  found  undivided. 

■  I  made  the  following  experiment,  to  ascertain  whether  the 
woorara  passes  into  the  circulation  through  the  absorbent 
vessels. 

Exp.  26.  T  tied  a  ligature  round  the  thoracic  duct  of  a 
dog,  just  before  it  perforates  the  angle  of  the  left  subclavian 
and  jugular  veins.  I  then  made  two  wounds  in  the  left 
huid  leg,  and  introduced  some  of  the  woorara  in  powder  into 
them.  In  less  than  a  quarter  of  an  hour  he  became  affected 
with  the  usual  symptoms,  and  d:ed  in  a  lew  niinutes  after- 
wards. 

After 
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After  death,  I  dissected  the  thoracic  duct  witli  great  care. 
t  found  it  to  have  been  perk<llv  secured  by  the  ligature. 
It  was  very  much  d:stencivd  with  chyle;  and  about  two 
inches  below  its  lernnnation  its  coals  had  given  way.  and 
chyle  was  extravasaied  into  the  cellular  meinljrane.  The 
lyni|)hatic  vessels  \\\  the  left  axilla  v^^trn  di>tendcd  \\\  a  very 
remarkable  deoree ;  and  on  (livldini>  iheui,  not  IciS  than  a 
drachm  of  Kmph  issued  troin  the  divided  ends. 

Since  neither  the  division  of  the  nerves  nor  the  obstruct 
tion  of  the  thoracic  duct  iiiterfere  in  the  slightest  degree 
with  the  eflTeets  of  the  v.oorara,  there  is  presumptive  evi- 
dence that  it  acts  on  the  brain  by  entering  the  circulation 
through  the  divided  veins.  I  endeavoured  to  ascertain,  by 
experiment,  whether  this  is  reallv  the  case. 

'i'o  ajipl)'  ligatures  to  the  lar^e  vessels  of  a  limb  only 
would  evidenilv  lead  to  no  satisfactory  conclusion,  since  the 
anastomosing  vessels  might  still  carry  on  the  circulation. 
The  only  way  which  1  could  devise  of  performing  the  ex- 
periment, was  to  include  all  the  vessels,  small  as  well  as 
large,  in  a  ligature. 

Exf).  27.  In  order  to  make  the  experiment  more  satis- 
factorily, I  exposed  the  sciatic  nerve  of  a  rabbit  in  the  upper 
and  posterior  part  of  the  thigh,  atui  passed  under  it  a  tape 
half  an  inch  wide.  I  then  made  a  wound  in  the  leg,  and 
having  introduced  into  it  some  of  the  woorara  mixed  with 
water,  I  tied  the  tape  nmderately  tight  on  the  fore-part  of 
the  thliih.  Thus  I  interrupted  the  ccjmnumication  between 
the  wounds  and  the  other  parts  of  tlie  body,  bv  means  of 
the  vessels,  while  that  by  means  of  the  nerve  still  remained. 
After  the  ligature  was  tightened,  I  applied  the  woorara  a 
second  time,  in  another  part  ot  the  leg.  The  rabbit  was 
not  at  all  atiected,  and  at  the  end  of  an  hour  I  removed  the 
ligature.  Being  engaged  in  some  other  pursuit,  I  did  not 
watch  the  animal  so  closely  as  I  should  otherwise  have  done; 
but  twenty  n)inutes  after  the  ligature  was  removed,  I  found 
him  lying  on  one  side,  motionless  and  insensible,  evidently 
under  the  influence  of  the  poison  ;  but  the  symptoms  were; 
less  violent  than  in  most  instances,  and  after  King  in  this 
state  he  recovered,  and  the  limb  became  perfectly  warm, 
and  he  regained  the  power  of  using  it. 

Exp.  2S.  I  repeated  the  last  experiment  with  this  difter« 
encc,  that  after  having  applied  the  poison,  1  made  tlic  licra- 
turt;  as  tight  as  !  could  draw  it.  1  removed  the  ligature  at 
the  end  of  an  hour  and  twenty  minutes,  but  the  animal  was 
•not  at  all  aflccted  either  before  or  al'ter  the  removal  of  the 
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ligature,  and  on  the  following  day  he  had  recovered  the  use 
o["  the  limb. 

Exp.Qf).  I  repeated  the  experiment  a  third  time,  draw- 
ing the  ligature  very  tiglU.  At  the  end  of  forty-five  minutes 
the  animal  continued  perfectly  well,  and  the  ligature  was 
removed.  I  watched  him  for  three  quarters  of  an  hour  af- 
terwards, but  there  were  no  symptoms  of  his  being  affected 
by  the  poison.  On  the  fbllowing  day  the  rabbit  died  ;  but 
this  I  attribute  to  the  injury  done  to  the  limb  and  sciatic 
nerve  by  the  ligature,  as  there  was  the  appearance  of  in- 
llamniation  in  the  parts  in  the  neighbourhood  of  the  liga- 
ture. 

These  three  experiments  were  made  with  the  greatest 
care.  From  the  mode  in  which  the  poison  was  applied, 
from  the  quantity  employed,  and  from  my  prior  experience, 
I  should  have  entertained  not  the  smallest  doubt  of  the 
poison  taking  effect  in  every  instance  in  less  than  twenty 
minutes,  if  no  ligature  had  been  applied.  In  two  of  the 
three,  the  quantity  of  woorara  was  more  than  had  been  used 
in  any  former  experiments. 

I  have  not  judged  it  necessary  to  make  any  more  experi- 
ments, with  the  ligature  on  the  limb,  because  the  numerous 
experiments  of  the  Abbe  Fontaiia  on  the  ticunas,  coincide 
in  their  results  with  those  which  have  just  been  detailed, 
and  fully  establish  the  efficacy  of  the  ligature  in  preventing 
the  action  i)f  the  poison.  It  is  not  to  be  wondered  at,  that 
the  ligature  should  sometimes  fail  in  its  effects,  since  these 
must  cvidentlv  iJepend  on  the  degree  in  which  the  circula- 
tion i<  obstructed,  and  on  the  length  of  time  during  which 
the  obstruction  is  continued. 

There  can  be  little  doubt  that  the  woorara  affects  the 
brain,  by  passing  into  the  circulation  through  the  divided 
vessels.  It  is  probable  that  it  does  not  produce  its  effects, 
until  it  enters  the  substance  of  the  brain,  along  with  the 
blood,  in  which  it  is  dissolved;  nor  will  the  experiments  of 
the  Abbe  Fontana,  in  which  he  found  the  ticunas  produce 
almost  instant  de.^th  wiien  injected  into  the  jugular  vein  of 
a  rabbit,  be  found  to  militate  against  this  conclusion,  whert 
we  consider  how  short  is  the  distance  which,  in  so  small 
an  animal,  the  blood  has  to  pass  from  the  jugular  vein  to 
the  carotid  artery,  and  the  great  rapidity  of  the  circulation  y 
since  in  a  rabbit  under  the  influence  of  terror,  during  such 
an  experiment,  the  heart  cannot  be  supposed  to  act  so  sel- 
dom as  three  times  in  a  second. 

1  have  made  no  experiments  to  ascertain  through  what 

medium 


is  produced  hy  certain  vegetalle  Pvisons.  179 

medium  other  poisons  when  applied  to  woumU  affect  the 
vital  organs,  but  from  analogy  we  may  suppose  tliat  ihey 
enter  the  circulation  through  the  divided  blood-vessels. 

IV. 

The  facts  already  related  led  me  to  conclude  that  alcohol, 
the  essential  oil  of  almonds,  the  juice  of  aconite,  the  oil  o{* 
tobacco,  and  the  woorara,  occasion  death  simply  by  destroy- 
ing the  functions  of  the  brain.  The  following  experiment 
a])pcars  fully  to  establish  the  truth  of  this  conclusion. 

Exp.  30.  The  temperature  of  the  room  being  58^  of 
Fahrenheit's  thermometer,  I  made  two  wounds  in  the  side 
of  a  rabbit,  and  applied  to  them  some  of  the  woorara  in  the 
form  of  paste.  In  seven  minutes  after  the  application,  the 
hind  legs  were  paralysed,  and  in  (iFlten  minutes  respiration 
had  ceased,  and  he  was  apparently  dead.  Two  minutes  af- 
terwards the  heart  was  still  beating,  and  a  tube  was  intro- 
duced through  an  opening  into  the  trachea,  by  means  of 
which  the  lungs  were  inflated.  The  artificial  respiration 
was  made  regularly  about  thirty-six  times  in  a  minute. 

At  first,  the  heart  contracted  one  hundred  times  in  a 
minute. 

At  the  end  of  forty  minutes,  the  pulse  had  risen  to  one 
hundred  and  twenty  in  a  minute. 

At  the  end  of  an  hourj  it  had  risen  to  one  hundred  and 
forty  in  a  minute. 

At  the  end  of  an  hour  and  twenty-three  minutes,  the 
pulse  had  fallen  to  a  hundred,  and  the  artificial  respiration 
was  discontinued. 

At  the  commencement  of  the  experiment,  the  ball  of  a 
thermoineler  being  placed  in  the  rectum,  the  quicksilver 
rose  to  one  hundred  degrees;  at  the  close  of  the  experiment 
it  had  fallen  to  eighty-eight  and  a  half. 

During  the  continuance  of  the  artificial  respiration,  the 
blood  in  the  femoral  artery  was  of  a  florid  red,  and  that  in 
the  femoral  vein  of  a  dark  colour,  as  usual. 

It  has  been  observed  by  M.  Bichat,  that  the  immedia'e 
cause  of  death,  when  it  takes  place  suddenly,  must  be  the 
cessation  of  the  functions  of  the  heart,  the  brain,  or  the 
lungs.  This  observation  may  be  extended  to  death  under 
all  circumstances.  The  stomach,  the  liver,  the  kidneys, 
and  many  other  organs  are  necessary  to  life,  but  their  con- 
stant action  is  not  necessary ;  and  the  cessation  of  their 
functions  cannot  therefore  be  the  imnied'iale  cause  of  death. 
As  in  this  case  the  action  of  ilie  heart  had  never  ceased  ;  as 
the  circulation  of  the  blood  was  kept  up  by  artificial  respi- 
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ration  for  more  than  an  hour  and  twenty  minutes  after  the 
poison  had  produced  its  full  effects  ;  and  as  during  this  time 
the  usual  changes  in  the  colour  of  the  hlood  took  place  in 
the  lungs  ;  it  is  evident  that  the  functions  of  ihe  heart  and 
lungs  were  unimpaired  :  hut  that  those  of  the  brain  had 
ceased,  is  proved  by  the  animal  having  continued  in  a  slate 
of  complete  inscnsibiliiy  ;  and  by  this  circunislance,  that 
animal  lu-at,  to  the  generation  of  which  I  have  formerly 
shown  the  influence  of  the  brain  tf)  be  necessary,  was  not 
generated. 

Having  learned  that  the  circulation  might  be  kept  up  by 
artificial  respiration  for  a  considerable  time  after  the  woorara 
had  produced  its  lull  effects,  it  occurred  to  me  that  in  an 
animal  under  the  influence  of  this  or  of  any  other  poison 
that  acts  in  a  siunlar  nianner,  by  continuing  the  artificial 
respiration  for  a  sufficient  length  of  time  after  natural  re- 
i-piraiion  had  ceased,  the  brain  might  recover  from  the  im- 
pression which  the  poison  had  produced,  and  the  animal 
might  be  restored  to  life.  In  the  last  experiment,  the  ani- 
mal gave  no  sign  of  reluming  sensibility;  but  it  is  to  be 
observed,  1.  That  the  quantity  of  the  poison  employed  was 
very  large.  2.  lliat  there  was  a  great  loss  of  hiiimal  heat, 
in  consequence  of  the  temperature  of  the  room  being  nnieli 
below  the  natural  temperature  of  the  animal,  which  could 
hot  therefore  be  considered  under  such  favourable  circum- 
stances as  to  recovery,  as  if  it  had  been  kept  in  a  higher 
■temperature.  3.  That  the  circulation  was  still  vigorous 
when  T  left  off  inflating  the  lungs,  and  therefore  it  cannot 
be  known  what  would  have  been  the  result,  if  the  artificial 
respiration  had  been  longer  c(;ntinued. 

Exp.  cO.  A  wound  was  made  in  the  side  of  a  rabbit,  and 
one  drop  of  the  essential  oil  of  almonds  was  inserted  into 
it,  and  immediately  the  animal  was  placed  in  a  temperature 
of  90^.  In  two  minutes  lie  was  under  the  influence  of  the 
poison.  The  usual  symptoms  took  place,  and  in  three  mi- 
jiutes  move  respiraiimi  tiad  ceased,  and  he  lay  apparently 
dead,  but  the  heart  was  still  felt  beating  through  the  ribs. 
A  lube  was  then  introduced  into  one  of  the  nostrils,  and 
itie  Kings  were  inflated  about  tfiirty-five  times  in  a  minute. 
Six  minutes  after  the  commencement  of  artificial  respira- 
tion, he  moved  his  head  and  legs,  and  made  an  effort  to 
breathe.  He  then  was  seized  wiih  convulsions,  and  again 
lay  motionless,  but  continued  to  make  occasional  efforts  to 
breathe.  Sixteen  minutes  after  its  commenceiTient,  the 
artilieial  respiration  was  discontinued.  He  now  breathed 
sDontaneously  seventy  times  in  a  minute,  and  moved   his 
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bead  and  extremities.  After  this,  he  occasionally  rose,  and 
attempted  to  walk.  In  the  intervals  he  contained  in  a 
dozing  state;  but  from  this  he  gradually  recovered.  In 
loss  than  two  hours  he  appeared  perh-cily  well,  and  he  con- 
tinned  well  on  the  foilouing  day. 

The  inflating  the  lungs  hai  been  frequently  recommended 
In  cases  of  snfiocation,  where  the  cause  of  death  is  the  ces- 
sation of  the  functions  of  the  lungs:  as  far  as  I  know,  it 
has  not  been  before  proposed  in  those  cases,  in  which  the 
cause  of  death  is  the  cessation  of  the  functions  of  the  brain*. 
It  is  probable  that  this  method  of  treatment  might  be  em- 
ployed witli  advantage  for  the  recovery  of  persons  labouring 
under  the  eficcts  of  opium,  and  many  other  poiSons. 

V. 

The  experiments  which  have  been  detailed  lead  to  the 
following  conclusions. 

1.  Alcohol,  the  essential  oil  of  almonds,  the  juice  of 
aconite,  the  empvreumatic  oil  of  toljaeco,  and  the  uoorara, 
act  as  poisons  bv  sinip'v  destrovmg  the  functions  of  th^e 
brain;  universal  death  takir.g  place,  because  respiration  is 
under  the  influence  of  the  brain,  and  ceases  when  iis  lunc- 
tions  arc  destro\ed. 

2.  The  infusion  of  tobacco  when  injected  into  the  intes- 
tine, and  the  upas  antiar  when  applied  to  a  wound,  have 
the  power  of  rendering  the  heart  insensible  to  the  stimulus 
of  the  blood,  thus  stopping  the  circulation  ;  in  other  words, 
they  occasion  svncope. 

3.  There  is  reason  to  believe  that  the  poisons,  which  in 
these  experiments  were  applied  internally,  produce  their 
eflVcts  ihrouch  the  medium  of  the  nerves  without  being 
absorbed  into  the  circulation. 

4.  When  the  woorara  is  applied  to  a  wound,  it  produces 
its  effects  on  the  brain,  by  en;crin^  the  circulation  throuiih 
the  divided  b'ood- vessels,  and,  {rom  analoov,  we  may  con- 
clude that  other  poisons,  when  applied  to  wounds,  operate 
in  a  similar  manner. 

5.  When  an  animal  is  apparently  dead  from  the  influence 
of  a  poison,  which  acts  by  simply  destroying  the  functions 

*  Since  this  paper  was  read,  I  have  been  favoured  by  the  Ri^^ht  Kon.  the 
President  with  the  perusal  of  aDisertation  on  the  Effects  of  the  Upas  Tieutc, 
iatelv  published  at  Paris  by  M.  Delile,  l)y  which  I  find  that  he  had  eir.ployed 
artificial  respiration  for  the  purpose  of  recovering-  animals,  which  were  under 
the  influence  of  ihis  poison,  with  success.  M.  Delile  describes  the  Upas 
Tieute  as  cau";!!!^  death,  by  occasioning  repeated  and  long-contiuued  con- 
trriCtiousof  the  in'jstks  i;f  res[)ir nion,  on  which  it  acts  th.rough  the  medium 
C>f  the  spinal  marrow,  without  destroviii':;-  the  functious  of  the  brain. 
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of  the  hrain,  it  may,  in  some  instances  atlea^l,  be  made  to 
recover,  if  respiration  is  artificially  produced,  and  continued 
for  a  ccitain  length  of  time. 

From  analogy  we  might  draw  some  conclusions  respect- 
ing the  inode  in  which  some  other  vegetable  poisons  pro- 
duce their  effects  on  the  animal  system;  but  I  forbear  to 
enter  into  any  speculative  inquiries;  as  it  is  mv  wish,  in  the 
present  communication,  to  record  such  facts  only,  as  appear 
to  be  established  by  actual  experiment. 

Addition  to  the  Cronnian  Lecttirefor  the  Year  1810. 

In  the  experiments  formerly  detailed,  where  the  circula- 
tion was  maintauied  by  means  of  artificial  respiration  after 
the  head  was  removed,  I  observed  that  the  blood,  in  its 
passage  through  the  lungs,  was  altered  from  a  dark  to  a 
scarlet  colour,  and  hence  I  was  led  to  conclude  that  the 
action  of  the  air  produced  in  it  changes  analogous  to  those 
which  occur  under  ordinary  circumstances.  I  have  lately, 
with  the  assistance  of  my  friend  Mr.  W.  Brande,  made  the 
following  CNperiment,  which  appears  to  confirm  the  truth 
pf  this  conclusion. 

An  elastic  gum  bottle,  having  a  tube  and  stop-cock  con- 
nected with  it,  was  filled  with  about  a  pint  of  oxygen  gas. 
The  spinal  marrow  was  divided  in  the  neck  of  a  young  rab- 
bit, and  the  blood-vessels  having  been  secured,  the  heacj 
was  removed,  and  the  circulation  was  maintained  by  in- 
flating the  hmgs  with  atmospheric  air  for  five  minutes,  at 
the  {^n<\  of  which  time  the  tube  of  the  a,um  bottle  was  in- 
^erted  into  the  trachea,  and  carefully  secured  by  a  ligature, 
so  that  no  air  might  escape.  By  making  pressure  on  the 
gum  bottle,  the  gas  was  made  to  pass  and  repass  into  and 
from  the  lungs  about  thirty  times  in  a  minute.  At  first, 
the  heart  acted  one  hundred  and  twenty  times  in  a  minute, 
with  regularity  and  strength  ;  the  thermometer,  in  the  rec- 
tum, rose  to  100°.  At  the  end  of  an  hour,  the  heart  acted 
.13  frequently  as  before,  but  more  feebly;  the  blood  in  the 
arteries  was  very  little  more  florid  than  that  in  the  veins  j 
the  thermometer  in  the  rectum  had  fallen  to  93°.  The  gum 
bottle  was  then  removed.  On  causinu  a  stream  of  the  gas 
which  it  contained  to  ])ass  through  lime-water,  the  pre- 
sence of  carbonic  acid  was  indicated  by  the  liquid  being 
instantly  rendered  turbid.  The  proportion  of  carbonic  acid 
was  not  accurately  determined  ;  but  it  appeared  to  fornt 
ijbout  one-half  of  the  quantity  of  gas  in  the  bottle. 

B.  C.  Brodie. 
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XXXV.  ^n  Account  of  The  Sulphur,''  or  f'  Sonffritre," 
of  i/ie  Island  of  Montserrat.  By  Nicholas  Nugent, 
M.D.  Honorary  Mtuiher  of  the  Geological  Society*. 

KJa  my  voyage  last  year  (October  1810)  from  Antigua  to 
Englancl,[thc  packet  touched  at  MoiUscrrat,  and  my  curiosity 
having  been  excited  by  the  accounts  I  rccoiveci  of"  a  place  in 
the  island  called  "  The  Sulphur,"  and  which,  troni  the  de- 
scriptions of  several  persons,  I  conceived  might  be  the  crater 
of  an  inconsiderable  volcano,  I  deteimined  to  avail  myself 
of  the  stay  of  the  packet  to  visit  that  place. 

The  island  of  Montserrat,  so  called  hv  the  Spaniards  from 
a  fancied  resemblance  to  the  celebrated  mountain  of  Cata- 
lonia, is  every  where  extremely  rugged  and  mountainous^ 
and  the  only  roads,  except  in  one  direction,  are  narrow 
bridle-paths  winding  through  the  recesses  of  the  mountains: 
there  is  hardly  a  possibility  of  using  wheeled  carriages,  and 
the  produce  of  the  estates  is  brought  lo  the  place  of  shipment 
on  the  backs  of  mules.  Accompanied  by  a  iVicnd,  I  accord- 
ingly set  out  on  horseback  from  the  town  of  Plymouth, which 
is  situated  at  the  foot  of  the  mountains  on  the  sea  shore.  We 
proceeded  by  a  circuitous  and  steep  route  about  six  miles, 
gradually  ascendinii"  the  mountain,  which  consisted  entirely 
of  an  uniform  porphvrilic  rock,  broken  evcrv  where  into 
fragments  and  large  blocks,  and  which  in  manv  places  was 
so  denuded  of  soil  as  to  render  it  a  matter  of  astonishment 
how  vegetation,  and  particularly  that  of  the  cane,  should 
thrive  so  well.  The  far  greater  part  of  the  whole  island  is 
made  up  of  this  porphyry,  which  by  some  systematics  would 
be  considered  as  referable  to  the  newest  fioeiz  trap  forma- 
tion, and  by  others  would  be  regarded  only  as  a  variety  of 
lava.  It  is  a  compact  and  highly  indurated  argillaceous 
rock  of  a  grey  colour,  replete  with  large  and  perfect  crystals 
of  white  felspar  and  black  hornblende.  Kocks  of  this  de- 
scription generally  pass  in  the  West  Indies  by  the  vague 
denomination  of  fire- stone,  from  the  useful  property  they 
possess  of  resisting  the  o|)eratioa  of  intense  heat.  A  con- 
siderable quantity  of  this  stone  is  accordingly  exported  from 
Alontserrat  to  the  other  islands  which  do  not  contain  it, 
being  essential  in  forming  :he  masonry  around  the  copper 
boilers  in  sugar-works.  We  continued  our  ride  a  consi- 
derable distance  beyond  the  estate  called  "  Gall  way's," 
(where  we  procured  a  guide,)  till  we  came  to  the  side  of  a 
very  deep  ravine  whicli  extends  in  a  winding  direction  the 

*  from  the  Transactions  of  the  Geological  Society,  vol  i. 
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whole  way  from  one  of  the  higher  mountains  to  the  sea, 
A  rntrcec!  horse-path  was  traced  ahjiig  the  hrink  of  the  ra- 
vine, which  we  followed  amidst  the  most  beautiful  and  ro- 
mantic scenery.  At  the  head  of  this  lavine  is  a  small  am- 
phitheatre formed  bv  loftv  surrounding  mountains,  and  here 
is  situated  what  is  termed  *' The  Sulphur."  Though  the 
scene  was  extremely  grand  and  well  worthy  of  observation, 
yet  I  confess  I  could  not  help  fetling  a  good  deal  disap- 
pointed, as  there  was  nothintz;  like  a  crater  to  be  seen,  or  any 
thing  else  that  could  lead  me  to  suppose  the  place  had  any 
connexion  with  a  volcano.  On  the  north,  east  and  west 
sides  were  loflv  mountains  v\ooded  to  the  tops,  composed 
apparently  of  the  same  kind  of  porphyry  we  had  noticed  all 
alono-  the  wav.  On  the  south,  the  same  kind  of  rock  of 
no  great  height,  quite  bare  of  vegetation,  and  in  a  very  pe- 
culiar state  of  decomposition.  And  on  the  south-eastern 
side,  fHir  path  and  tlie  outlet  into  the  ravine.  The  whole 
area  thus  included,  might  be  three  or  four  hundred  yards  in 
length,  and  half  that  distance  in  breadth,  llie  surface  of 
the  ground,  not  occupied  by  the  ravine,  was  broken  and 
strewed  with  fragments  and  n)asses  of  the  porphyritic  rock, 
for  the  most  part  so  exceedingly  decomposed  as  to  he  friable 
and  to  crnmb'e  on  the  smallest  pressure.  For  some  time 
I  ihouirht  that  this  substance,  which  is  perfectly  white  and 
in  some  instances  exhibits  an  arrangement  like  crystals,  was 
a  peculiar  mineral ;  but  alterwards  became  convinced,  that 
it  was  merclv  the  porphyritic  rock  singularly  altered,  not  by 
the  action  of  the  air  or  weather,  but.  as  I  conjecture,  by  gi 
pirono  sulphureous  or  sulphuric  acid  vapour  uhich  is  ge- 
nerated here,  and  which  is  probably  driven  more  against 
one  side  bv  the  edlv  wind  up  the  ravine,  the  breeze  from 
any  olher  quarter  being  shut  out  by  the  surrounding  hills*. 

*  This  peculiardecoiTiposition  of  thesu'rrounding  rock  has  been  frequently 
observed  in  similar  sitiiacicns,  and  under  analog^ous  circumstances,  and  has 
I  find  been  accounted  foi-  l^v  other  persons  in  :hf  same  way:  thus  Dolomieu 
savs,"  La  coulcar  blanche  des  pierres  de  Pinterieurde  ions  les  craters  ior 
flammes  est  due  a  r.ne  veritable  alteration  de  la  lave  produite  par  les  vapeurs 
acido-siilfureuses  qui  les  Deneirent,  et  qui  se  combinent  avec  I'argile  qui  leur 
sert  de  base,  y  formant  I'alun  quo  Ton  retire  des  matieres  volcaniques."  f^oy. 
au.1  hies  de  L.Tp'/ri,  p.  IS. 

And  he  afterwards  adds,"  Cette  aheraiion  des  laves  par  les  vapeurs  acido- 
suH'urcuses,  est  une  espece  d'analyse  que  la  nature  fait  elleniemedes matieres 
vcikaniques.  11  y  a  des  laves  sur  lesquelles  le^  vapeurs  n'ont  pas  encore  eu 
assez  tie  terns  d'i'.g-ir  pour  Ls  denaturcr  enti  rement,  et  alors  on  les  voit  dans 
difTercns  etats  de  decomposition  que  Ton  reconnt.it  par  la  couleur." 

Alum  is  doubtless  formed  at  this  pLice,  as  well  as  elsewliere  under  similar 
circumstances:  the  potash  necessary  for  the  coiiijiosition  of  this  salt,  bein^, 
ps  well  as  the  argil,  derived  from  the  surrounding  rock.  See  Vauquelin's 
^icTnoiif,  Jourii.  des  Mines^  vol.  x.  p.  441. 
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Amidst  the  loose  stones  and  frap;mcnts  of  decomposed 
rock  are  many  fissures  and  cri^vices,  whence  very  strong 
sulphureous  exhalations  arise,  and  u  Inch  are  dilfused  to  a 
considerable  distance:  these  exlialaiions  are  so  povvcrlul  as 
to  impede  respiration,  and  near  any  of  the  (issures  arc  quite 
intolerable  and  suffocating.  The  buttons  of  my  coat,  and 
some  silver  and  keys  in  niv  pockets,  were  insiantaneouslv 
discoloured.  An  intense  degree  of  heat  is  at  the  same  time 
evolved,  which,  added  to  the  apprehension  of  the  i^round 
crumbhng  and  oiving  way,  renders  it  ciitlicult  and  painful 
to  walk  ntar  any  of  these  fissures.  The  water  of  a  rivulet 
which  flows  down  the  sides  of  the  mountain  and  passes  over 
this  place,  is  made  to  boil  with  violence,  and  becomes  loaded 
with  sulphureous  impregnaiions.  Other  branches  of  the 
same  rivulet  which  do  nol  pass  immediately  near  these  fis- 
sures, remain  cooi  and  limpid  ;  and  thun  vuu  may  with  one 
hand  touch  one  rill  which  is  at  the  boi!iiii>;  point,  and  wiih 
the  other  hand  touch  auniher  rdl  which  is  of  tiie  usual  tem- 
perature of  water  in  that  climate.  The  exhalations  of  sul- 
phur do  not  at  all  times  proceed  from  the  same  fissures, 
but  new  ones  app?ar  to  be  daily  formed,  others  beconnng, 
as  it  were,  extinct.  On  the  jnargiiis  (if  these  fissures,  and 
indeed  almost  over  the  wliole  place,  are  to  be  seen  most 
beautiful  crystaliizalions  of  sulphur,  in  many  spots  quite  as 
fine  and  perfect  as  those  Irom  Vesuvius,  or  indeed  as  any 
other  specimens  I  have  ever  met  with.  The  whole  mass  of 
decomj)osed  rock  in  the  vicaiiiy  is,  in  like  maimer,  quite 
penetrated  by  sulphur.  The  specimens  which  I  collected  of 
ihe  crystallized  sul()hur,  as  vvell  as  of  the  decomposed  anj 
undecompostd  porphvry,  were  left  inadvertently  on  board 
the  packet  at  Falmouth,  which  prevents  my  having  the 
pleasure  of  exhibiting  them  to  the  Stjciety.  -A  did  not  per- 
ceive at  this  place  any  trace  of  jiyrites,  or  any  other  metallic 
substance,  except  iiulced  two  or  three  small  fragments  of 
clay  iron-stone  at  a  little  distance,  b  X  did  not  discover  even 
this  substance  any  where  i7i  silu.  It  is  very  probable  that 
the  bed  of  the  glen  or  ravine  might  throw  some  light  on 
the  internal  structure  of  the  place;  but  it  was  too  deep,  and 
its  banks  infinitely  too  precipitous,  lor  me  to  venture  down 
to  it.  I  understood  that  there  was  a  similar  exhalation  and 
deposition  of  sulpliur  on  the  side  of  a  mountain  not  more 
than  a  mile  distant  in  a  straight  line  ;  and  a  subterrnncau 
communication  is  supposed  to  exist  between  the  two  places. 

Almost  every  island  in  the  western  Archipelago,  parti- 
cularly tlK)se  v.hich  have  the  highest  land,  has  in  like 
manner  it»  **  Sulphur,"  or,  as  the  French  belter  express  it, 
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its  '*  Sm/Jfriere."  This  is  particularly  the  case  with  Nevis, 
St.  Kitt's,  Guadaloupe,  Dominica,  Martinico,  St.  Lucia, 
and  St.  Vincent's.  Some  islands  have  several  such  places, 
analogous  I  j>resume  to  this  of  Montserrat ;  but  in  others, 
as  Guada'oupe,  St.  I.ucia,  and  St.  Vincent's,  there  are  de- 
cided and  well  characterized  volcanos,  which  are  occa- 
sionally active,  and  throw  out  ashes,  scoriae  and  lava  with 
flame.  The  volcano  of  St.  Vincent's  is  represented  by  Dr. 
Anderson,  and  others  who  have  visited  it,  as  extremely  large 
and  magnificent,  and  would  bear  a  comparison  with  some 
of  those  of  Europe.  These  circumstances  appear  to  have 
been  entirely  overlooked  by  geologists  in  their  speculations 
concerninsr  the  origin  and  formation  of  these  islands.  It 
has  indeed  occurred  to  most  persons,  on  surveymg  the  re- 
gular chain  of  islands  extending  from  the  southern  Cape  of 
Florida  to  the  mouths  of  the  Orinoco,  as  exhibited  on  the 
map,  to  conclude  that  it  originally  formed  part  of  the 
American  continent,  and  that  the  encroachments  of  the  sea 
have  left  only  the  higher  parts  of  the  land,  as  insular  points 
above  its  present  level.  But  this  hypothesis,  however  sim- 
ple and  apparently  satisfactory  in  itself,  will  be  found  to 
aocord  very  partially  with  the  geological  structure  of  the 
difl'erent  islands.  Many  of  then)  are  made  up  entirely  of 
vast  accretions  of  marine  orsanized  substances  ;  and  others 
evidently  o\ye  their  origin  to  a  volcanic  agency,  which  is 
either  in  some  degree  apparent  at  the  present  time,  or  else 
may  he  readily  traced  by  vestiges  comparatively  recent. 
There  is  every  reason  to  believe,  however,  that  some  of  the 
islands  are  really  of  contemporaneous  formation  with  the 
adjacent  parts  of  the  continent,  from  vihich  they  have  been 
disjoined  by  the  incursions  of  the  sea,  or  by  convulsions  of 
nature,  and  it  is  probably  in  those  islands  which  contain 
primitive  rocks,  that  we  are  chiefly  to  look  for  a  confirma- 
tion of  this  supposition. 


XXXVI.  Description  of  the  Patent  rejlecting  Semicircle, 
invented  by  Sir  Hcward  Douglas,  Burt.  Comrmini^ 
ccttd  by  Sir.  Carv. 

i  rtEobjec-ts  of  the  reflecting  circle  or  semicircle  are  to  com- 
bine the  nicacnring  principle  with  a  circular  or  semicircular 
protractor,  m  such  a  manner  that,  in  measuring  any  angle, 
the  index  or  lin^j  of  the  instrument  shall  pass  over  the 
whole  of  the  measured  angle. 

By  this  coiiirivance  any  angle  taken  in  the  field  nny  be 
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at  once  protracted  in  actual  magnitude  on  the  sketch,  with- 
out the  trouble  of  reading  off.  This  is  particuiarly  useful 
in  military  survey,  where  the  true  situations  of  objects  can 
at  once  be  determined,  and  the  sketch  corrected  at  the  same 
time  that  it  is  taken. 

The  description  of  the  instrunient  is  as  follows: 

To  the  radius  or  limb  of  a  semicircular  (or  circular)  pro- 
tractor ABC  (Plate  VI.)  the  index  glass  DE  is  fixed.  The 
horizon  glass  FG  is  fixed  to  a  bar  HI,  which  has  a  motion 
on  the  centre  K.  This  bar  slides  upon  a  pin  O  attached  to 
the  limb  or  radius  carrying  the  index  glass,  which  pin  is 
adjusted  so  that  there  shall  be  no  apparent  index  error,  and 
exactly  in  the  same  circle  with  the  point  K.  The  sliding 
bar  will  then  move  over  half  the  real  angle  measured,  and 
the  principal   limb  protract  the  true  angle. 

Thus,  the  new  reflecting  circle  or  semicircle  is  divided 
into  180°  or  360°  instead  of  the  double  number  as  in  the 
repeating  circle,  and  the  arc  on  which  the  divisions  are  en- 
graven is  equal  to  that  of  a  sextant,  whose  radius  is  equal 
to  the  length  of  the  sliding  bar,  that  is,  diameter  of  the 
circle. 

A  vernier  is  applied  to  read  off  with  accuracy. 

A  4-inch  plotting  or  diagonal  scale  of  a  mile  divided  into 
yards,  is  engraven  on  the  fixed  limb  of  the  instrument,  bv 
which  addition  all  the  cases  of  trisjonometrv  can  be  solved 
by  construction. 

To  those  who  have  used  the  common  sextant,  the  u«e  of 
the  reflecting  semicircle  will  be  obvious.  It  should  be  lielJ 
in  the  right  hand  by  the  end  of  the  fixed  lin)b,  and  directed 
so  that  the  left  or  the  direct  object  is  seen  through  the  un- 
silvered  part  of  the  horizon  glass.  Apply  the  thumb  of 
the  left  hand  to  the  end  of  the  moveable  limb,  and  move  it 
till  the  other  object  is  seen  reflected  in  the  lower  part  of 
the  horizon  glass,  and  the  ana;le  is  measured,  which  can  be 
protracted  at  once.  The  errors  or  mistakes  arising  from 
readmg  off  in  a  hurry  are  thus  avoided.  Tliere  is  lU)  neces- 
sity for  keeping  a  field-book  on  these  rapid  occasions.  The 
operations  of  protracting  the  points  and  sketching  the  fea- 
tures of  ground  are  combined  ;  and  the  transfer  of  the 
sketch  to  the  fair  sheet  is  much  sooner  accomplished. 

The  above  instrument  is  made  by  Mr.  Cary,  optician, 
No.  IS 2,  Strand. 
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XXXVII.  Description  of  an  Ourang  Outavg:  ivith  Oher- 
vationson  its  inicllcclual  Fucitlties.  By  M.  Frederick 
CuviER*. 

JL  HE  female  ourang  outang  which  formed  the  subject  of 
my  observations  beiongcJ  to  the  same  species  with  the 
ourang  outangs  described  by  Tulpius,  Edwards,  Vosinaer, 
Allamand,  and  Buflbn  :  it  is  the  Simia  Satyrus  of  Linnaeus. 
When  erect  in  its  natural  position  its  height  did  not  exceed 
from  2G  to  30  inches:  the  length  or  the  arms  from  the  arm- 
pits to  the  lips  of  the  finiiers  was  18  inches,  and  the  lower 
extremities  from  the  top  of  the  thigh  to  the  tarsus  ^vere  only 
irom  eight  to  nine  inches.  The  upper  jaw  had  lour  sharp 
incisors,  the  two  in  the  middle  were  double  the  breadth  of 
the  lateral,  two  short  canine  teeth,  similar  to  those  of  men, 
and  three  molaria  on  each  side,  with  soft  tubercles.  The 
lower  jaw  had  also  four  Incisors,  two  canine  teeth,  and  six 
molaria,  but  the  incisors  were  of  equal  size.  The  number 
of  the  molaria  was  not  complete.  The  germ  of  a  tooth 
was  seen  on  each  side  at  the  extremity  of  the  upper  and 
imder  jaws,  and  it  is  probable  that  others  would  be  produced 
at  subsequent  periods.  The  form  of  these  teeth  was  the 
same  with  that  of  the  molaria  of  men  and  apes  in  general. 

The  hands  had  five  fingers  precisely  like  those  of  men, 
only  the  thumb  extended  no  further  than  the  first  joint  of 
the  fore  finger.  1lie  feet  also  had  five  toes,  but  the  great 
toe  was  placed  much  lower  than  that  of  a  man,  and  in  its  or- 
dinary p>osilion,  instead  of  being  parallel  to  the  other  toes, 
it  formed  with  them  nearly  a  right  angle.  All  the  toes  were 
;5imilar  in  structure  to  the  fingers  and  were  very  free  in  their 
motions,  and  the  whole  of  them  without  exception  had 
nails.  It  had  almost  no  calves  to  the  legs,  or  buttocks.  The 
bead  resembled  that  of  a  man,  much  more  than  that  of  any 
animal  J  the  forehead  was  hic;h  and  salient,  and  the  capacity 
of  the  cranium  was  great ;  but  the  neck  was  very  short.  The 
tongue  was  soft  and  similar  to  that  of  other  apes;  and  al- 
though the  lips  were  extremely  thin  and  scarcely  apparent, 
they  possessed  the  power  of  extension  in  a  considerable  de- 
gree. The  nose,  which  was  completely  flat  and  on  a  level 
with  the  face  at  its  base,  was  slightly  salient  at  its  extremity, 
and  the  nostrils  opened  downwards.  The  eyes  were  like 
those  of  other  apes,  and  the  cars  completely  resembled  those 
of  men. 

The  vulva  was  very  small,  its  labia  scarcely  perceptible, 

=•■-  Aniiales  duMmeivi  d'Hist.  A'at.  tome  xvi.  p   46. 

and 
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and  the  clitoris  entirely  hid;  but  on  each  side  oT  ihe  vulva 
there  was  a  flesh-coloured  streak  where  the  skin  seemed  to 
he  softer  than  that  of  the  other  parts.  Is  this  an  indication 
of  labia?  Two  mammae  were  placed  on  the  breast  like 
those  of  females.  The  bcllv  was  naturally  very  large.  This 
animal  had  neither  tail  nor  callosities. 

It  was  almost  entirely  ccvvcrcd  wiih  a  reddish  hair,  more 
or  less  dark  in  colour,  and  of  various  thicknesses  on  the  dif- 
ferent parts  of  the  body.  The  colour  of  the  skin  was  ge- 
nerally that  of  slate;  but  the  ears,  the  c\e  lids,  the  muzzle, 
the  inside  of  the  hands  and  feet,  the  niammae,  and  a  longi- 
tudinal band  on  the  right  side  of  the  belly,  were  of  copper- 
coloured  skin.  The  hair  of  the  head,  of  the  fore-arms  and 
of  the  legs,  was  of  a  deeper  red  than  that  of  the  other  parts  ; 
and  on  the  hend,  the  back,  and  the  upper  part  of  the  arms 
it  was  thicker  than  any  where  else  :  the  belly  was  but  scan- 
tily supplied  with  it,  and  the  face  still  less:  the  upper  lip, 
the  nose,  the  palms  of  the  hands  and  the  soles  of  the  feet 
alone  were  bare.  The  nails  were  black,  and  the  eyes  brown. 
.All  the  hair  was  woollv,  that  of  the  fore  arm  grew  upwards 
as  did  that  of  the  arm  downwards  to  th.e  elbow.  The  hair 
of  the  head,  which  was  harder  in  general  than  that  of  the 
other  parts,  grew  forward.  The  skm,  but  chietlv  thai  of  the 
face,  was  coarse  and  rough,  and  that  under  tlie  neck  was  so 
flabby  that  the  animal  seemed  to  have  a  iioitrc  vvhcn  \\\ny 
on  its  side. 

The  ourang  outang  in  question  was  enii rely  fornied  for 
living  among  trees.  When  it  v.anted  to  ascend  a  tree,  it 
laid  hoirl  of  the  trunk  or  branches  with  its  hands  and  feet, 
making  use  of  its  arms  only  and  not  of  its  thighs  as  a  man 
would  do  in  similar  circumstances.  It  could  pass  easilv 
from  one  tree  to  another  when  the  branches  met,  so  that 
in  a  thick  iorest  it  would  never  be  necessary  for  it  to  de- 
scend to  the  ground,  on  which  it  moves  with  considerable 
difficulty.  In  general,  all  its  motions  are  slow,  but  thev 
seem  to  be  painful  when  it  is  made  to  walk  from  one  place 
to  another:  at  first  it  rests  its  two  hands  on  the  ground, 
and  brings  its  hinder  parts  slowly  forward  until  its  feet  are 
between  its  hands  or  fore  paws;  afterwards.,  suppnriinor  it- 
self on  its  hind  legs,  it  advances  the  upper  part  of  its  bodv, 
rests  again  on  its  hands  as  at  first,  and  tlius  moves  forward. 
It  is  only  uhen  we  take  it  by  one  hand  that  it  walks  on  its 
feet,  and  in  this  case  it  uses  its  other  hand  to  support  it. 
1  have  scarcely  ever  seen  it  stand  firmlv  on  the  sole  of  the 
foot;  most  frequently  it  only  rested  on  the  outer  edge,  ap- 
parently desirous  of  preserving  its  toes  from  all  friction  on 
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the  ground  ;  nevertheless  it  sometimes  rested  on  the  whole 
of-  the  foot,  but  in  this  ca:?e  it  kept  the  two  last  phalanges 
bent  inwards,  except  the  great  toe,  which  was  stretched  out. 
When  resting,  it  sate  on  its  buttocks  with  its  legs  folded 
under  it  in  the  manner  of  the  inhabitants  of  the  East.  It 
lay  indiscriminately  on  its  back  or  on  its  side,  drawing  up 
its  legs  and  crossing  its  hands  over  its  breast;  and  it  was 
fond  of  being  covered,  for  it  drew  over  it  all  the  clothes  it 
could  reach. 

This  animal  used  its  hands  in  all  the  essential  motions 
in  which  men  employ  tlieirs ;  and  it  is  evident  that  it  only 
requires  experience  to  enable  it  to  use  them  on  almost  every 
occasion.  It  generally  carried  its  food  to  its  mouth  with 
its  fingers;  but  sunittimes  also  it  seized  it  with  its  long 
lips;  and  it  was  by  suction  that  it  drank,  like  all  other  ani- 
mals which  have  lips  capable  of  being  lengthened.  It  made 
use  ot  its  sense  of  smelling  in  order  to  decide  upon  the  na- 
ture of  the  aliments  which  were  presented  to  it  and  which 
it  was  not  acquainted  with,  and  it  seemed  to  consult  this 
sense  with  great  assiduity.  It  ate  almost  indiscriminately, 
fruits,  pulse,  eggs,  milk,  and  animal  food:  bread,  coffee, 
and  oranges  were  its  most  lavourite  aliments;  and  it  once 
emptied  an  ink-bottle  which  came  in  Us  way  without  being 
incommoded.  It  had  no  particular  times  for  going  to 
meals,  and  ate  at  all  seasons  like  an  infant.  Its  sight  and 
hearing  were  good.  Music  made  no  impression  upon  it. 
The  manmiifers  are  not  formed  by  nature  to  be  sensible  to 
its  charms,  none  of  their  wants  seem  to  require  it,  and  even 
with  mankind  it  is  an  artificial  want;  on  savages  it  has  no 
other  effect  than  a  noise  would  have. 

When  defending  itself,  our  ourang  outang  bit  and  struck 
with  its  hands ;  but  it  was  only  against  children  that  it 
showed  any  roguery,  and  it  was  always  caused  by  impa- 
tience rather  than  by  anger.  In  general  it  was  gentle  and 
affectionate,  and  seenjed  to  delight  in  society.  It  was  fond 
of  being  caressed,  gave  real  kisses,  and  seemed  to  experience 
a  great  deal  of  pleasure  in  sucking  the  fingers  of  those  who 
approached  it;  but  it  did  not  suck  its  own  fingers.  Its  cry 
was  guttural  and  sharp,  but  it  was  only  heard  when  it 
eagerly  wanted  any  thing.  All  its  signs  were  then  very 
expressive  :  it  darted  its  head  forward  in  order  to  show  its 
disapprobation,  pouted  when  it  was  not  obeyed,  and  when 
angry  it  cried  very  loudly,  rolling  itself  on  the  ground.  On 
these  occasions  its  neck  was  prodigiously  swelled. 

By  the  above  description  it  will  be  seen  that  the  ourang 
©ulang  in  question  had  attained  a  size  sufficiently  great  for 
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its  age,  which  was  not  more  than  15  or  16  months:  its 
teeth,  hmbs,  and  powers  were  ahnost  perfect ;  whence  it 
may  be  inferred  that  it  had  nearly  acquired  its  full  growth, 
and  that  its  life  does  not  extend  beyond  25  years. 

This  ourang  outang  arrived  at  Paris  in  the  beginning  of 
March  1608.  M.  Deca(.n,  an  officerof  the  French  navy  and 
brother  to  the  governor  of  the  Isles  of  France  and  Bourbon, 
brought  it  lr<nn  tiie  ibrnier  place  and  presented  it  to  the 
Empress  Josephine,  whose  taste  for  naturid  history  'S  con- 
spicuous. When  it  arrived  in  the  Isle  of  France  from 
Borneo,  where  it  was  born,  it  was  only  three  months  old  : 
it  remained  three  months  in  the  Isle  of  France,  was  three 
months  on  its  voyage  to  Spain  where  it  was  landed,  and 
having  been  two  months  in  its  journey  to  Paris,  it  must 
have  been  ten  or  eleven  months  old  when  it  arrived  in  the 
winter  of  ISOS.  The  fatigues  of  a  long  sea  voyage,  but 
above  all,  the  cold  which  the  animal  experienced  in  crossing 
the  Pyrenees  amid  the  snows,  reduced  it  to  the  last  extre- 
mity J  and  when  it  arrived  at  Paris  several  of  its  toes  were 
frozen,  and  it  laboured  under  a  hectic  fever  brought  on  by 
obstructions  in  the  spleen  accompanied  by  a  cough  •  it  re- 
fused ail  sustenance  and  was  almost  motionless.  In  this 
state  it  came  into  the  possession  of  M.  Godard,  a  friend 
of  M.  Dccaen,  who  succeeded  in  partially  restoring  it  to 
health. 

I  visited  it  almost  every  day  while  it  lived  ;  and  Messrs. 
Godard  and  Decaen  enabled  me  to  add  to  the  observations 
I  made. 

The  means  which  succeeded  in  restoring  this  animal  to 
some  degree  of  health,  were  good  victuals,  a  proper  tempera- 
ture, and  above  all,  cleanliness.  At  first  the  disease  was 
combated  with  tonics  :  bark  being  inadmissible  in  the  usuaL 
way  was  administered  in  baths  and  frictions;  but  these  re- 
medies fatigued  the  animal  more  than  ihey  relieved  it,  and 
they  were  given  up.  The  constipation  of  the  bowels  was 
nevertheless  obstinate,  and  it  was  necf. s'-ary  to  have  frequent 
recourse  to  bathing,  and  this  treaimcni  was  pursued  till  the 
animal's  death.  The  desire  ibr  sucking  which  it  evinced, 
suggested  the  idea  of  suckling  it  again,  but  it  refused  the 
breast  of  a  woman  who  volunteered  on  this  singular  service. 
It  also  refused  to  suckle  the  teals  of  a  goat.  At  first  it 
seemed  fond  of  milk,  but  it  soon  got  tired  of  it,  and  of  evtrv 
other  aliment,  which  was  given  ir  in  succession,  v/ith  the 
exception  of  oranges,  which  it  seemed  fond  of  to  the  last. 
In  about  five  months  the  animal  died ;  and  on  opening  its 
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body,  most  of  the  viscera  were  found  to  be  disorganized 
aud  lull  of  Obstructions. 

Such  was  ihc  animal  who  iornied  the  suh)ect  of  my  ob- 
servations; and,r^r  dillcrent  from  those  which  have  hitherto 
been  described,  it  had  never  been  subjected  to  any  particular 
education,  and  was  only  influenced  by  the  circumstances  in 
which  it  happened  to  be  jilaced:  it  owed  nothing  to  habit, 
nothing  mechanical  entered  into  its  actions,  all  of  thein 
were  the  simple  effects  of  volition,  or  at  least  of  naturej 
Now  that  I  have  described  the  organs  of  this  animal  and 
their  uses,  1  ought  lo  make  known  i\\c  phsenomena  v.hich 
its  iiUelligence  presented  :  but  beiore  entering  upon  these 
details  I  ougiu  to  say  a  word  on  the  influence  which  the 
intellect  is  liable  to  from  the  modifications  of  our  senses. 

It  appears  to  me,  that  some  authors  liave  made  intelli- 
gence depend  much  more  than  was  just  on  the  greater 
or  less  perfection  of  the  hands  or  fingers.  Now  although 
the  hand  of  an  ape  and  of  an  ourang  outang  differs  very 
little  frotn  ours,  and  these  anin)als  could  uadoubiedlv  make 
the  same  use  ^«f  them  as  we  do,  if  they  were  actuated  by 
the  same  ideas^  yet  an  ourang  ouiang  would  no  more  be  a 
man  with  morfe"  perfect  hands  or  fingers,  than  a  man  would 
he  an  ape  because  he  was  born  without  arms.  (The  in- 
fluence of  the  senses  on  the  n)ind  has  been  particularly  ex- 
aggerated: some  authors  have  thought  that  upon  the  de- 
gree of  pertection  of  these  organs  the  degree  of  the  perfec- 
tion of  the  understandnig  in  a  great  measure  depended. 
Nevertheless  it  must  be  admitted  that  several  animals  have 
senses  conipletely  similar  to  ours;  and  the  description 
which  we  have  given  of  the  ourang  outang  shows  that  this 
animal,  which  certainly  is  not  a  man,  has  received  senses 
equally  numerous,  and  at  least  equally  delicate  with  ours. 
Besides,  if  we  consider  the  real  influence  exercised  on  the 
operations  of  the  understanding  by  more  or  less  delicate 
organs,  we  see  that  it  is  limited  to  the  multiplying  of  ideas 
in  a  greater  or  less  ratio,  without  making  any  change  in  the 
manner  of  setting  these  elements  at  work.  The  most  hum- 
ble arti'an,  who  has  exercised  his  sight  least,  and  who  can- 
not distinguish  the  most  striking  shades  of  colour,  will  not 
be  less  of  the  same  species  with  the  painter  who  has  studied 
all  the  accidents  of  light,  and  who  can  recognise  them  in 
the  slightest  undulations  of  a  drapery.  Lastly,  the  under- 
standing may  have  ideas  without  the  aid  of  the  senses  :  two 
thirds  of  the  brute  creation  are  moved  by  ideas  which  they 
do  not  owe  lo  their  sensationSjbut  which  flow  immediately 
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from  their  brain.  Instinct  constitutes  this  order  of  phae- 
noniena;  it  is  composed  of  ideas  truly  innate,  in  which  the 
senses  have  never  had  the  smallest  share.  Every  thing 
unites,  therefore,  in  my  opinion,  to  convince  us  that  it  is 
neither  in  the  conformation  of  the  limbs,  nor  in  the  greater 
or  less  pertection  of  the  senses,  that  we  must  seek  the  prin- 
cipal caivse  of  the  inlcllectual  cjuaiities  which  distinguish  us 
from  the  lower  animals,  and  even  the  cause  of  those  which 
perhaps  distiui^iuish  the  animals  of  certain  classes.  The 
operations,  the  phaenomena  of  our  intelligence  which  cha- ' 
racterize  us,  ouijht  to  proceed  from  higher  and  more  potent 
causes;  faculties,  even  of  the  understanding,  or  of  the  or- 
gan in  which  these  faculties  reside,  i.e.  the  brain.  Conse- 
quently, we  appiy  ourselves  much  more  to  appreciate  the 
use  which  our  ourang  outang  made  of  its  sensations,  the 
results  which  he  knew  how  to  draw  from  its  ideas,  than  to 
analyse  these  sensations  themselves,  or  to  seek  for  the  ele- 
ments and  the  nature  of  these  ideas. 

All  the  faculties  of  animals  concur  to  the  same  end, — the 
preservation  of  the  species  and  of  individuals.  The  indivi- 
dual is  preserved  by  defending  himself  against  dangers,  and 
by  procuring  u  hat  is  necessary  for  his  existence.  The  pre- 
servaiion  ot  the  species  is  efi'ected  by  generation.  It  is,  there- 
fore, to  preserve  his  existence,  and  to  propaeale,  that  an. 
animal  employs  all  his  faculties  and  refers  all  his  actions; 
and  it  is  with  respect  to  defending  itself  against  danger,  and 
procuring  necessaries  for  its  existence,  that  the  following 
observations  more  particularly  apply.  Our  ourang  outang 
was  not  old  enough  to  have  experienced  the  calls  of  nature 
in  respect  to  generation,  and  to  exhibit  their  etlects.  This 
plan  siaiplifies  the  study  of  the  intellectual  faculties  of 
hriites.  Hitherto  the  science  which  has  had  these  faculties 
for  its  object,  has  consisted  of  isolated  facts,  the  number  of 
which  might  still  increase  indefinitely  without  increasincrour 
knowledtre,  if  we  did  not  endeavour  to  subject  them  to  fixed 
and  proper  rules,  to  regard  them  in  their  true  point  of  view, 
and  to  appreciate  their  real  value.  We  know  that  the  fa- 
culties of  the  understanding  are  not  developed  until  the 
ortrans  are  formed  :  we  are  at  liberty  to  suppose,  therefore, 
that  if  our  ourang  ouiang  had  arrived  at  aa  adult  age,  she 
would  have  exhibited  phaenqniena  still  more  curious  thaa 
those  which  we  have  to  detail :  but  if  we  reflect  that  this 
animal  was  scarcely  16  months  old  when  it  died,  we  shall 
find  plenty  of  subjects  of  astonishment  in  the  observations 
which  it  aiTorded,  and  of  which  we  are  about  to  give  an  ac- 
count. 

Vttl.  3S.  No.  161.  Sep;.  1811.  N  Of 


194  Descriplion  of  a?!  Ourang  Outang. 

Of  the  bitellecfunl  Phcenmnoia  which,  have  for  their  Object 
to  defend  the  Animal  against  Danger. 

Nature  has  given  ilie  ourang  outang  but  few  means  of 
defence.  Next  to  man,  it  is  an  animal  perhaps  which  finds 
in  its  own  resources  the  feeblest  defence  against  dan^iers  : 
but  in  recompense  it  has  a  great  faciHty  in  ascenihng  trees, 
and  thus  cscapuig  the  enemies  which  it  cannot  combat. 
These  sole  considerations  would  be  sufHcient  for  encourag- 
ing the  presumption  that  nature  has  encUiwed  ihe  ourang- 
outang  with,  great  circumspectifjn.  In  fact,  the  prudence 
of  this  animal  is  conspicuous  in  all  its  actions,  and  chiefly 
in  those  which  have  for  their  object  to  save  it  from  some 
dangers.  Nevertheless  its  tranquil  life,  while  under  niy  in- 
spe-ction,  and  the  impossibility  of  subjecting  it  to  severe  ex- 
periments in  the  weak  state  in  which  it  was,  prevented  me 
from  making  many  observations:  but  assisted  by  those 
which  had  been  made  bv  M.Decaen  din-ing  the  voyage 
from  the  Isle  of  France  to  Europe,  my  readers  will  obtaui 
some  idea  of  its  intellectual  faculties. 

During  the  first  week  after  its  embarkation  this  ourang 
outang  evinced  great  fears  for  its  safety,  and  seemed  greatly 
to  exaggerate  tl.e  dangers  of  the  roiling  of  the  vessel,  it 
never  ventured  to  walk,  without  firmly  grasping  in  its  hands 
the  ropes  or  other  parts  of  the  vessel  :  it  constantly  refused 
to  ascend  the  masis,  however  solicitous  the  crew  were  to 
induce  it,  and  it  was  only  prevailed  on  to  do  so  from  a 
sentiment,  or  a  want,  which  nature  seems  to  have  carried  to 
a  high  degree  of  perfection  in  animals  of  this  kind  :  this 
sentmicnt  was  that  of  affection,  which  our  anin)al  constantly 
evinced,  and  I  have  no  doul)t  that  it  would  lead  the  ourang 
outangs  to  live  in  society  and  to  defend  themselves  mutually, 
when  certain  dangers  menaced  them,  like  other  animals 
•which  nature  forms  for  herdiuii  together.  However  this 
maybe,  our  ourang  outang  never  had  the  couraire  to  ascend 
the  masts  until  iVI.  Decaen  did  so  himself:  it  followed  him 
np  for  the  first  time;  and  having  thus  acquired  some  confi- 
<icnce  in  its  own  powers,  it  used  frequently  to  repeat  the 
experiment. 

The  means  emjiloved  by  the  (uuang  outangs  in  defending 
thtmsclves  are  in  geneml  ihosc  which  are  Cf)nnnon  to  all 
timid  animals, — artifice  and  prudence:  but  the  former  have 
a  strength  of  jtidgement  far  superior  to  the  latter, and  which 
they  employ  occasionally  to  re^'ove  enemies  from  them 
who  are  stronger.  This  was  proved  to  us  in  a  very  re- 
markable manner  by  the  animal  in  question.     Living  in  a 

stale 


Description  of  an  Onrang  Outnng.  I95 

state  of  libt-rty,  he  was  acciistorncd  in  tine  weather  to  visit 
a  gartlen,  wliere  he  could  take  exercise  in  the  open  air  by 
ascending  and  sitting  among  the  trees.  One  dr.v  that  it 
was  perched  on  a  tree,  a  person  approached  it  as  if"  with  an 
intention  to  catch  it;  but  the  anininl  instantly  laid  hold  ot* 
the  adjoining  branches  and  shook  them  with  all  its  force, as 
if  it  was  his  intention  to  frighten  the  person  who  atten)ptcd 
to  ascendj  by  sugcjeslitia  the  risk  of"  his  falliiig.  'j'his  ex- 
periment was  repeatediv  made  with  the  same  results. 

[v\  whatever  wav  we  regard  the  above  action,  it  must  be 
impossible  for  us  to  overlook  the  result  of"  a  combination  ot" 
acute  intelligence,  or  to  deny  to  the  animal  the  faculty  of 
generalizing.  Our  ourang  outang,  by  an  experiment  which 
the  w'anToimess  of  the  sadors  had  frequently  made  on  it, 
perceived  that  the  violent  agitation  of  bodies,  which  sup- 
port men  or  animals,  makc-sthcni  lose  their  equilibrium,  and 
fall;  and  it  rcUv'cted  that,  when  placed  in  analoi{ous  circum- 
stances, others  would  experience  what  it  had  experienced 
itself,  and  that  the  fear  of  falling  would  hinder  them  from 
ascending.  It  exiciuled,  therefore,  to  beings  who  were 
strangers  to  it,  an  idea  which  was  personal  to  itself :  and 
froiTi  a  particular  circumstance  it  formf^d  a  general  rule. 

It  was  freqiicnilv  fatigued  with  the  numerous  visits  which 
it  received,  and  would  hide  itself  under  its  coverlid  ;  but  it 
never  did  this  except  when  strangers  were  present. 

Mv  observations  on  the  intellectual  means  resorted  to  by 
ourang  outangs  for  their  defence,  are  confined  to  these  facts 
alone;  but  they  are  sufficient,  in  my  opinion,  to  prove  that 
these  animals  are  able  to  make  up  by  the  resources  of  inteU 
lect  for  tfjeir  feeble  corporeal  organization. 

On  the  intellectual  Phcenomena  which  have  for  their  Object 
to  procure  for  the  Animal  such  Things  as  are  necessary 
for  its  Subsistence. 

The  natural  wants  of  the  onrang  outangs  are  so  easily  sa- 
tisfied, that  these  animals  must  find  ,in  their  organization 
enough  of  resources,  not  to  compel  them  to  a  crreat  exertion 
of  their  intellectual  faculties  in  this  respect.  Fruits  are 
their  principal  food,  and,  as  we  have  already  seen,  their  limbs 
are  peculiarly  adapted  for  ascending  trees.  It  is  probable, 
therefore,  that,  in  their  state  of  nature,  these  animals  em- 
ploy tfieir  intelligence  much  oftener  to  preserve  themselves 
from  harm  than  to  procure  food.  But  all  their  habits  must 
change,  the  instant  they  are  in  the  society  or  under  the  pro- 
tection of  men:  their  dangers  must  be  diminished,  and 
their  wants  increased.     This  is  evinced  by  all  the  domestic 

N2  animals. 


1 96  Description  of  an  Ourang  Outang. 

animals,  and  a  fortiori  by  our  ourang  outang.  In  short,  its 
inlelligence  was  much  more  trcquently  called  into  action  to 
satisfy  its  wants  than  to  avert  danger  I  ought  to  place  in 
this  first  division  a  custom  (jf  this  animal,  which  appeared 
to  be  a  phaenomenon  of  instinct,  the  only  one  of  the  kind 
which  it  exhibited.  While  the  season  did  not  admit  ot  its 
leaving  the  house,  it  pcactised  a  custom  which  appeared 
singular,  and  which  was  at  first  difficult  to  account  ior:  this 
consisted  in  mounting  upon  an  old  desk  to  pt-rform  the 
functions  of  nature;  but  as  soon  as  the  warniih  of  spring 
admitted  of  its  going  into  the  garden,  this  extraordinary 
custom  was  accounted  for:  it  never  failed  to  ascend  a  tree 
when  it  wanted  to  perform  these  functions,  and  this  me- 
thod has  even  been  resorted  to,  with  success,  as  a  remedy 
for  its  habitual  constipation  :  when  it  did  not  ascend  the 
tree  of  itself,  it  was  placed  upon  it ;  and  if  its  efforts  pro- 
duced no  evacuation,  it  was  a  proof  that  bathing  was  ne- 
cessary. 

We  have  already  seen  that  one  of  the  principal  wants  of 
our  ourang  ontang  was  to  live  in  society,  and  to  attach  itself 
to  persons  who  treated  it  with  kindness.  For  M.  Decaen 
it  had  a  particular  affection,  of  which  it  gave  daily  proofs. 
One  morning  it  entered  his  apartment  while  he  was  still  in 
bed,  and  threw  itself  upon  him  embracing  him  strongly, 
and  applying  its  lips  to  his  breast,  which  it  sucked  as  it 
used  to  do  his  fingers.  On  another  occasion  it  gave  him  a 
still  stronger  proof  of  its  attachment.  It  was  accustomed  to 
come  to  him  at  meal  times,  which  it  knew  very  well,  in 
expectation  of  victuals.  With  this  view  it  leapt  up  behind 
his  chair,  and  perched  upon  the  back  of  it;  when  he  gave  it 
what  he  thought  proper.  On  his  arrival  in  Spain,  M.  De- 
caen went  ashore,  and  another  officer  of  the  ship  supplied 
his  place  at  table:  the  ourang  outang  placed  itself  on  the 
back  of  the  chair  as  usual  ;  but  as  soon  as  it  perceived  a 
strancrer  in  its  master's  place  it  refused  all  food,  threw  itself 
on  the  floor,  and  rolled  about  in  great  distress,  frequently 
striking  its  head  and  moaning  bitterly.  I  have  frequently 
seen  it  testify  its  impatience  in  this  way:  when  any  thing 
was  refused  it  which  it  wanted',  not  being  able  or  not  daring 
to  attack  those  who  opposed  its  wishes,  it  would  throw  it- 
self on  the  floor,  strike  its  head,  and  thereby  endeavoiir  to 
excite  interest  or  pity  in  a  more  lively  manner.  This  me- 
thod of  expressing  sorrow  or  anger  is  noiobservable  in  any 
animal,  man  excepted.  Was  this  ourang  outang  led  to  act 
in  this  manner  from  the  same  motives  which  actuate  us  in 
similar  circumstances  ?  I  am  inclined  to  ans.ver  this  ques- 
tion 
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lion  in  the  affirmative  :  for  in  its  passion  it  would  occa- 
sionally raisu  its  head  tVoni  ihf  ground  and  suspend  its  cries, 
in  order  to  see  it"  it  had  produced  any  cftect  on  the  |)eople 
around,  and  if  they  were  disposed  to  yield  to  ils  entreaties  : 
when  it  thought  there  was  nothins:  favourable  in  their  looks 
or  gestures,  it  began  crying  again. 

This  desire  tor  marks  of  kmdness  gencrallv  led  6ur  ourang 
outang  to  search  tor  pers<jns  whom  it  knew,  and  to  shun 
soliiude,  which  seemed  to  displease  it  so  much  that  one  day 
it  employed  us  mtciligcnce  in  a  singular  way  to  break  loose 
from  it.  It  was  shut  into  a  closet  adjoining  the  room 
where  the  people  of  the  house  usually  met :  several  times  it 
ascended  a  chair  in  order  to  open  the  door,  which  it  efl'ected, 
as  the  chair  usually  stood  near  the  door,  which  was  fastened- 
wiih  a  latch.  In  order  to  prevent  it  from  repeating  this 
operation,  the  chair  was  removed  some  distance  fronj  the 
door:  but  scarcely  was  it  shut  when  it  again  opened, and  the 
ourany;  outang  was  seen  descending  from  the  chair,  which 
it  had  pushed  towards  the  door  in  order  to  enable  it  to 
reach  the  latch.  Can  we  refuse  to  ascribe  this  action  to 
the  faculty  of  generalizing?  .  It  is  certain  that  the  animal 
had  never  been  taught  to  n;)ake  use  of  a  chair  for  opening 
doors,  and  it  had  never  even  seen  any  person  do  so.  All 
that  it  could  learn  from  its  own  experience  was,  that  by 
mounting  upon  a  chair  it  could  raise  itself  to  a  level  with 
things  that  were  higher  than  it ;  and  it  may  have  seen  from 
the  actions  of  others  that  chairs  might  be  moved  from  one 
place  to  another,  and  that  the  door  in  question  was  moved 
by  liftino;  the  latch:  but  these  very  ideas  are  generalizations, 
and  It  is  onlv  by  combining  them  vi'ith  each  other  that  the 
animal  could  have  been  led  to  the  action  which  we  have 
related.  I  do  not  think  that  any  other  animal  ever  carried 
■the  force  of  reasoning  further.  To  conclude  : — men  were 
not  the  only  beings  of  a-  different  species  to  which  the 
ouranjr  outang  attached  itself;  it  conceived  an  affection  for 
two  cats  which  was  sometimes  attended  with  inconvenience: 
it  generally  kept  one  or  other  under  its  arm,  and  at  other 
times  it  placed  them  on  its  head;  but  as  in  these  various 
movements  the  cats  were  afraid  of  falling,  they  seized  with 
their  claws  the  skin  of  the  ourang  outang,  which  patiently 
endured  the  pain  which  it  experienced.  Twice  or  thrice 
indeed  it  attentively  examined  their  feet,  and  after  disco- 
vering their  nails,  it  attempted  to  remove  them,  but  tviih- 
its  fingers  only  :  not  being  able  to  accomplish  this  object, 
it  seemed  resigned  to  the  pain  they  gave  it,  rather  than  re- 
nounce the  pleasure  of  toying  with  the  animals.     This  de- 
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sire  of  placing  tlie  cats  on  iis  head  was  displayed  on  a  great 
hiany  other  occasions,  and  I  ucvlt  was  able  to  divine  the 
cause  of  it.  If  sotne  small  pieces  of  paper  fell  into  its  hands, 
it  raised  tlient  to  its  head,  and  it  did  the  same  with  ashes, 
earth,  bones,  &cc. 

It  has  already  been  mentioned  that  it  took  its  food  with 
its  hands  or  mouth  :  it  was  not  very  expert  in  handling  our 
kaives  and  foiks,  and  in  this  respect  it  resembled  some  sa- 
vages whom  wc  have  heard  of,  but  it  made  up  for  its  awk- 
wardness by  its  ingenuity:  when  the  meat  which  was  on 
its  plate  did  not  lie  conveniently  for  its  spoon,  it  gave  the 
spoon  to  the  person  next  it,  in  order  that  he  misiht  fill  it. 
It  drank  very  well  out  of  a  glass,  which  it  could  hold  in  its 
two  hands.  One  dav,  after  havinc;  put  down  the  glass,  it 
saw  that  it  was  likely  to  fall,  and  it  instantly  placed  its 
hand  at  the  side  to  which  the  gla;s  inclined,  and  thereby 
saved  it.  Several  persons  were  witnesses  to  these  circum- 
stances. 

Almost  all  animals  have  occasion  to  protect  themselves 
against  the  efll-cts  of  cold,  and  it  is  probable  that  the  ourang 
outangs  are  in  this  predicament  in  the  rainy  season.  I  am 
ignorant  of  the  means  resorted  to  by  them  in  their  state  of 
nature,  but  our  ourang  outang  almost  continually  kept  it- 
self covered.  When  on  ship-board  it  laid  hold  of  every 
thine:  that  caoie  in  its  way;  and  when  a  sailor  had  lost  any 
of  hi?  clothes,  he  was  sure  to  find  them  in  the  ourang 
outaufr's  bed.  The  care  which  it  took  to  keep  itself  covered 
furnished  us  with  an  excellent  proof  of  its  intelligence,  and 
proved  not  only  that  it  could  tjeneralize  its  ideas,  but  that 
ir  had  the  sentiment  of  tuture  wants.  Its  coverlid  was 
spread  every  day  on  a  pitce  of  jjrass  in  the  garden  in  front 
of  tlie  dining  room,  and  every  day  after  dinner  it  went 
straight  to  the  garden,  took  its  coverlid  up()i>its  shoulders, 
and  leaped  upon  ihe  shoulders  of  a  domestic  that  he  might 
carry  it  to  bed.  One  day  that  the  coverlid  was  not  in  its 
usual  place  it  searched  until  it  found  it,  and  then  threw  it 
over  its  shoulders  as  usual. 

I  have  already  remarked  that  this  animal  was  bv  far  too 
voung  to  exhibit  any  of  the  phoenomena  connected  with 
generation.  Sec.  I  shall  here  terminate  my  observations, 
although  I  eouid  adtl  a  great  many  more  facts,  but  they 
vvoiiki  ihrou'  no  additional  light  on  the  subject  of  our  in- 
quiries. 

What  has  been  just  stated,  ought  to  show  that  it  is  not 
necessary  to  multiply  our  experinitnis  in  order  to  obtain 
general  and  precise  ideas  as  to  the   inieliecluar  faculties  of 
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the  tnammiferai.  If  we  pick  out  one  or  two  species  in  each 
genus,  and  examine  tlicni  under  ihe  point  oF  view  wliieh  I 
have  adopted,  I  am  convnieed  that  we  miglit  succeed  in  esia- 
blisliing  tlic  huvs  to  which  this  I'aeuhy  is  subject  in  the  whole 
chiss,  and  in  appreci;uing  ihe  successive  degradations  vvhicli 
it  untlergoes,  its  connexion  with  the  senses,  and  tlic  sup- 
jilemeniary  means  which  nature  furnishes  :  in  a  word,  wc 
might  lay  ihe  foundation  of  this  interesting  branch  of  na- 
tural historv,  which  has  been  hitherto  obscured  by  imagi- 
nary systems  or  obscure  facts.  For  my  part,  I  am  happy 
in  having  had  an  opportunity  of  studying  the  animal  which 
approaches  most  closely  to  man.  I  regard  this  as  a  point 
of  comparison  to  which  I  sball  in  future  refer  all  the  other 
species  of  the  mammiferae,  if  circumstances  adnut  of  my 
continuing  the  inquiries,  which  I  lonsr  ago  commenced,  into 
the  intellectual  characters  which  distinguish  these  species 
from  each  other. 


XXXVIII.  Notes  relnt'nig  to  Botany,  collected  from  the 
Alanuscripts  of  the  late  1-*eter  Coli.inson,  £5^.,  F.R.S. 
and  co7nmumcated  by  Aylmer  Bourke  LAiViBERTj  Eiq.f 
F.R.S.  andA.S.,  r.P.L.S* 

Jljeing  lately  on  a  visit  to  John  Cator,  Esq.,  of  Bccken- 
ham-place,  and  looking  one  day  over  his  library,  amongst 
a  collection  of  books  left  him  bv  his  uncle,  who  married  the 
daughter  of  the  celebrated  Peter  Collinson,  1  discovered  se- 
veral which  had  formerly  belonged  to  that  eminent  natu- 
ralist. One  of  them  was  his  own  copy  of  Miller's  Gar- 
dener's and  Botanist's  Dictionary,  the  last  edition  pub- 
lished by  the  author,  with  the  following  note  at  the  bottom 
of  the  title-page  :  "  The  gilt  of  my  old  friend  the  author  to 
P.  Collinson,  F.R.S."  This  book  contains  a  great  deal  of 
his  manuscript  notes  relating  to  the  plants  cultivated  in 
those  days,  both  in  his  own  oardens  and  in  those  of  the  most 
celebrated  of  his  CDUtemporaries  ;  with  a  complete  catalogue 
of  the  plants  he  had  cultivated  in  his  garden  at  Mill-Hill, 
and  a  list  of  all  those  which  he  had  himself  introduced  into 
this  country  from  Russia,  Siberia,  An)erica,  and  other  parts 
of  the  world;  also  some  original  letters  from  Dillenius, 
Miller,  Bartram,  and  others  ;  and  a  short  account  of  his 
own  life,  which  appears  not  to  have  been  know  n  to  his  bio- 
graphers.    Mr.  Cator  having  obligingly  permitted  me  to 

*  From  Transactions  of  the  Linnein  Society,  vol.  x.  part  ii.  p.  270. 
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take  a  copy  of  the  whole,  I  now  submit  to  the  Linnean 
Society  those  parts  which  I  think  most  worthy  of  their 
notice.  "  A.  B.  L-. 

I  was  born  in  the  house  asrainst  Church-alley,  Clement's 
Lane,  Lombard-street,  from  whence  my  parents  removed 
into  Gracc-church-street,    where  I  have  now  lived  many 
years.     [July  18th,  17C4.]     Gardening  and  gardeners  have 
wonderfully  increased  in  my  memory.     Being  sent  at  two 
years  old  to  be  brought  up  with  my  relations  at  Peckham 
•  in  Surry,  from  them  I  received  the  first  liking  to  gardens 
and  plants.  Their  garden  was  remarkable  for  fine  cut  greens, 
the  fashion  of  those  times,  and  for  curious  flowers.    I  often 
•went  with  them  to  visit  the  few  nursery  gardens  round  Lon- 
don, to  buy  fruits,  flowers,  and  dipt  yews  in  the  shapes  of 
birds,  dogs,  men,  ships,  &c.     For  these  Mr.  Parkinson  in 
Lambeth  was  very  much  noted  ;  and  he  had  besides  a  few 
myrtles,  oleanders,  and  other  evergreens.     This  was  about 
the  year  1712.     At  that  time  Mr.  Wrench,  behind  the  earl 
of  Peterborough's  at  Parson's  Green  near  Chelsea,  famous 
for  tulip-lrees,  began  the  collecting  of  evergreens,  arbutuses, 
phillyreas,  &c. ;  and  from  him  came  the  gold  and  silver 
hedgehog-holly,  being  accidental  varieties  from  the  hedge- 
hog variety  of  the  common  holly.     He  gave  rewards  to  en- 
courage people  to  look  out  for  accidental  varieties  from  tlie 
common  holly :  and  the  saw-leaved  holly  was  observed  by 
these  means,  and  a  variegated  holly  goes  by  his  name  to  this 
iiay.     He  and  Parkinson  died  about  the  year  1724.     Con- 
temporary with  them  were  Mr.  Derby  and  Mr.  Fairchild  ; 
they  had  their  gardens  on  each  side  the  narrow  alley  lead- 
ing to  Mr.  George  Whitmore's,  at  the  further  end  of  Hox- 
ton.    As  their  gardens  were  small,  they  were  the  only  people 
for  exotics,  and  had  many  stoves  and  green -houses  for  all 
sorts  of  aloes  and  succulent  plants  ;  with  oranges,  lemons, 
and  other  rare  plants.     At  the  other  end  of  the  town  were 
two  famous  nurserymen,  Furber  and  Gray,  having  large 
tracts  of  ground  in  that  way,  and  vast  stocks  :  for  the  taste 
of  gardening  increased  annually.    Doctor  Compton,  bishop 
of  London,  was  a  great  lover  of  rare  plants  ;  as  well  such  as 
came  from  the  West  Indies  as  from  North  America,  and 
had  the  greatest  collection  then  in  England.      After  his 
death  the  see  was  filled  by  bishop  Robinson,  a  man  destitute 
of  any  such  taste;  who  allowed  his  gardener  to  sell  what  he 
pleased,  and  often  spoiled  what  he  could  not  otherwise  dis- 
pose of.     Many  fine  trees,  come  to  great  maturity,  were  cut 
down  to  make  room  for  produce  for  the  table. 
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The  ahovemcnlioiietl  gartlcncrs  Furher  and  Gray  availed 
lliemselves  of  making  purchases  from  this  noble  collection, 
and  augmented  (heir  nurseries  with  many  fine  plants  not 
otherwise  to  be  procured. 

Brompton  Park  was  another  surprising  nursery  of  all  the 
varieties  of  evergreens,  fruits,  8cc.,  with  a  number  of  others 
ill  round  the  town;  for,  as  the  taste  increased,  nursery  gar- 
Jens  flourished. 

Mr.  Hunt  at  Putney,  and  Mr.  Gray,  are  now  living, 
aged  about  70.  But  more  modern  cultivators  are  the  cele- 
brated James  Gordon  at  Mile-end,  whom  for  many  years, 
from  mv  extensive  correspondence,  I  have  assisted  with 
plants  and  seeds,  and  who,  with  a  sagacity  peculiar  to  him- 
self, has  raised  a  vast  variety  of  plants  from  all  parts  of  the 
world  ;  and  the  ingenious  Mr.  Lee  of  Hammersmith,  who, 
had  he  the  like  assistance,  would  be  little  behiml  him.  -Mr. 
Miller  of  the  Physic  Garden,  Chelsea,  has  made  his  great 
abdiiies  well  known  by  his  works,  as  well  as  his  skill  in 
every  p^trt  of  gardeninti;,  and  his  success  in  raisins  seeds 
procured  by  a  large  correspondence.  He  has  raised  the  re- 
putation of  the  Chelsea  garden  so  much,  that  it  excels  all 
the  gardens  in  Europe  for  its  amazing  variety  of  plants  of  all 
orders  and  elapses,  and  from  all  climates,  as  I  beheld  with 
much  delight  this  igth  of  July,  17G4. 

October  3d,  1759,  after  nine  years  absence  from  Good- 
wood after  the  death  of  my  intimate  friend  the  late  duke  of 
Richmond,  I  accompanied  the  present  duchess  there,  and  to 
my  agreeable  surprise  found  the  hardy  exotic  trees  much 
grown.  There  were  two  fine  great  magnolias  about  twenty 
t-eet  high  in  the  American  grove  that  flowered  annuallv. 
(My  tree  flowered  this  year,  17^,0,  th.at  I.  raised  I'rom  seed 
about  twenty  years  before.)  Some  of  the  larches  measured 
near  the  groimd  seventeen  inches  round,  the  rest  fourteen 
inches  and  a  half.  \  saw  a  larch  of  the  old  duke's  plant- 
ing cut  dowm,  that  in  tweniv-five  years  was  above  fifty 
feet  high,  and  cut  into  planks  above  a  foot  in  diameter,  and 
above  t.ven' y  feet  long  :  but  there  were  some  larches  of  the 
same  date  seventy  feel  high.  They  grow  wonderfully  in 
chalky  soil. 

October  30th,  1769,  the  young  lord  Petre  came  of  acre. 
The  late  lord  Petre,  his  father,  died  July  2d,  1742:  he  was 
my  intimate  friend,  the  ornament  and  delight  of  the  age  he 
livetl  in.  He  went  from  his  house  at  Ingatestone  in  Essex, 
to  his  seat  at  Thorndon-hall  in  the  same  county,  to  extend 
a  large  row  of  elms  at  the  end  of  the  park  behind  the  house. 
He  removed  in  the  spring  of  the  year  1734,  being  the  22d  of 
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his  aojc,  Uventv-four  full-grown  elms  about  sixty  feet  high 
and  two  feel  diameter.  All  grew  (inclv,  and  now  arc  nnl 
known  from  the  old  trees  they  were  planted  to  match.  In 
the  year  1738  he  planted  the  great  avenue  of  elms  up  the 
park  from  the  house  to  the  esplanade.  The  trees  were  lar^c, 
perhaps  tifteen  or  twenty  years  old.  On  each  side  the  espla- 
Dadc,  at  the  head  or  top  of  the  park,  he  raised  two  mounts, 
and  planted  all  with  evergreens  in  April  and  May  1740.  In 
the  centre  of  each  mount  was  a  large  cedar  of  Lebanon  of 
twenty  years  growth,  supported  by  four  larches  of  eleven  years 
growth.  On  the  same  area  on  the  mount  were  planted  four 
smaller  cedars  of  Lebanon  aged  twenty  years  each,  sup- 
ported by  four  larches  aged  six  years.  On  the  sides  Virgi- 
nian red  cedars  of  three  years  growth,  mixed  with  other 
evergreens,  which  now  (anno  17GO)  make  an  amazingly 
tine  appearance. 

In  ihe  years  1741  and  1742,  from  this  very  nursery,  he 
planted  out  forty  thousand  trees  of  ail  kinds,  to  embellish 
the  woods  at  the  head  of  the  park  on  eacii  side  of  the  avenue 
to  the  lod^e,  and  round  ilie  esplanade.  It  would  occupy  a 
lartre  work  to  give  a  particular  account  of  his  building  and 
plantinp".  His  stoves  exceed  in  dimensions  all  others  in 
Eurnpe.  Me  dyino-,  bis  vast  collection  of  rare  exotic  plants, 
and  his  extensive  nursery,  were  soon  dispersed. 

I  paid  10  John  Clarke  for  a  thousand  cedars  of  Lebanon, 
June  ihe  8th,  176I,  seventy-nine  pounds  six  shillings,  in 
behalf  of  the  duke  of  Richmoi\d.  These  thousand  cedars 
were  planted  at  five  years  old,  in  my  si.-^ty-sevenlh  year,  in 
March  and  April,  anno  176I. 

In  September  1761  I  was  at  Goodwood,  and  saw  these 
cedars  in  a  thriving  stale. 

This  day,  Octob^er  2()th,  1/62,  I  paid  Mr.  Clarke  for  an- 
other lariic  parcel  of  cedars  for  the  duke  of  Richmond.  It 
is  very  r'emarkable  that  Mr.  Clarke,  a  butcher  at  Barnes, 
conceived  an  opinion  that  he.  could  raise  cedars  of  Lebanon 
from  cones  iVom  the  great  tree  at  Hendon-place.  He  suc- 
ceeded perfectly;  and  annually  raised  them  in  si:ch  quanti- 
ties, that  he  supplied  the  nurserymen,  as  well  as  abundance 
of  noblemen  and  gentlemen,  with  cedars  of  Lebanon  :  and 
he  succeeded  not  only  in  cedars,  but  tie  had  a  great  knack  in 
raisin"-  tlie  small  niagn  >iia,  Warner's  Cripe  jessamine,  and 
other  exotic  seeds.  He  built  a  large  stuve  lor  pine  aj^ples,  &c. 

Any  person  who  has  curiosity  enough  may  go  to  Good- 
wood in  Sussex,  and  see  the  date  and  progress  of  those 
cedars,  which  were  at  planting  five  yeais  old.  The  cluke's 
father  was  a  great  planter  j  but  the  young- dnkc  much  ex- 
ceeds 
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cccds  hini,  for  he  inttiuls  to  cloilic  all  the  lofty  naked  hills 
above  hini  uiih  evergreen  woods.  Great  portions  are  al- 
ready planted,  and  he  annually  raises  infinite  numbers  ii\ 
his  nurseries  from  seeds  of  pines,  firs,  cedars,  and  larehes. 

In  the  duke  of  Ar^ryle's  wood  stands  the  largest  New- 
England  or  VVeyinoutii  pine.  This,  and  his  largest  cedars 
of  Lebanon  now  standing,  were  all  raised  bv  him  from  seed 
in  the  year  1723  at  his  se«t  at  Whitton  n^ar  Ilounslow. 

This  spring,  1  7C-2,  all  the  duke  of  Argvle's  rare  trees  and 
shrubs  were  removed  to  the  prnicess  of  Wales's  oarden  at 
Kew,  uhich  now  excels  all  others,  under  the  direction  of 
lord  Bute. 

Mr.  Vernon,  Turkey  merchant  at  Aleppo,  transplanted 
the  wee|)ing-willow  from  the  river  Euphrates,  brought  it 
with  him  to  England,  and  planted  it  at  his  seat  at  Twick- 
enham-park, where  I  saw  it  growing  anno  1748.  This  is 
the  original  of  all  the  weepinir-willows  in  our  oardcns'*. 

October  the  ISih,  1765,  1  went  to  see  Mr.  Hogers's  vine- 
yard, all  of  Burgundy  grapes,  and  seemingly  all  perfectly 
ripe.  1  did  not  see  a  green  half-ripe  crape  in  all  this  great 
quantity.  He  does  not  expect  to  make  less  than  fourteen 
hogsheads  of  wine.  The  bunches  and  Jruit  are  remarkably 
large,  and  tlie  vines  very  strong.  He  was  formerly  famous 
for  ranunculuses. 

October  ISth,  1765,  I  visited  Mrs.  Gaskry,  at  Parson's 
Green,  near  Fulham.  This  long,  hot,  dry  summer  has  had  a 
remarkably  good  eflect  on  all  wall  fruits.  Apricots,  peaches, 
and  nectarines  ripened  much  earlier  than  usual,  and  have 
been  excellent  :  but  the  most  remarkable  was  the  plenty  of 
pomegranates,  near  two  dozen  on  each  tree,  of  a  remarkable 
size  and  fine  ruddy  complexion,  of  the  size  of  middling 
oranges.  One  that  was  split  showed  the  redness  and  rij^e- 
ness  within. 

John  Buxton,  esq.,  of  ShacU\ell  near  Thet ford  in  Nor- 
folk, from  the  acorns  of  1762,  sowed  or  planted  on  fortv- 
two  acres  of  land  120  bushels,  containing  as  near  as  can 
be  computed   1.432,320  acorns  j    which   is  nearly  34,103 

•  This  is  the  first  autlientic  account  we  have  had  of  its  introduction  ;  the 
storv  of  its  being;  raiicd  froin  a  live  Uvi.f  (;f  a  fruit-basket,  received  from 
Spain  bv  Pope,  being  only  0:1  r!ev\'spaper  authority  so  late  as  August  1801. 
— Sea  rviiller's  Dictionary  by  VTartyn. -A.  B.  I.. 

Sir  Thomas  Vernt)n  of  London,  Kniijlit,  a:id  tome  time  member  for  that 
city,  died  in  1705,  leaving  tv/o  sons.  Kenry  the  eldest  died  unmarried  at 
Aleppo  in  Syria,  aged  31 ;  liis  monument  is  in  St.  Steplien's  church,  Cole- 
man-street.  Thomas  Vernon,  the  second  son,  resided  at  Twickeniiam-park, 
■  Middle-sex. 

The  above  communicated  to  rae  by  sir  William  A'Court,  bart.,  nephew 
to  Mr.  Vernon. A.  B.  L. 

acorn* 
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acorns  on  each  acre.  For  this  Mr,  Buxton  l.ad  a  present  of 
a  eoltl  nioflal  from  the  Society  of  Arts,  ?cc.  Years  or  ages 
hence  it  iDay  be  worth  a  journey  to  iro  and  ol)serve  the  pro- 
gress of  vegetation  in  the  dimensions  and  heights  of  this 
famous  plantation,  whose  beginning  is  so  certainly  known. 

Bv  a  letter  (November  2Sth,  1 762,)  from  Thomas  Knowl- 
ton,  gardener  to  the  duke  of  Devonshire  at  his  seat  of  Lon- 
desburgh  near  York,  and  director  of  his  grace's  new  kitchen- 
garvlcn,  stoves,  &c.,  at  Chatsworih,  I  am  informed  that 
the  duke  of  Devonshire  i^  now  sowing  seventy  quarters  of 
acorns,  that  is,  560  bushels;  an  immense  quantity;  but 
this  year  there  was  the  greatest  crop  of  acornij  ever  remem- 
bered. Besides  this  vast  sowing,  some  hundred  thousands 
of  young  sceilling  oaks  are  planting  out  this  winter :  be- 
tween forty  and  miy  men  are  employed  about  this  work.  In 
the  year  1761,  as  n)any  oaks  were  transplanted  from  the 
nursery,  of  two,  three,  and  four  years  old. 

1761.  Our  last  winter,  if  it  niay  be  called  so,  exceeded 
for  nnldness  1759.  The  autumnal  flowers  wersf  not  g:ine 
before  spring  began  in  December  with  aconites,  snowdrops, 
polyanthuses,  he.  and  continued  without  any  alloy  of  in- 
tervening sharp  frosts,  all  January,  except  two .  or  three 
frosty  nisihts  and  mornings  ;  a  more  delightful  s'cason  could 
not  be  enjoyed  in  southern  latitudes.  In  January  and  Fe- 
bruary n)y  garden  Vv'as  covered  with  flowers. 

This  sunmier,  1762,  I  was  visiting  Mr.  Wood,  of  Lit- 
tleton, Middlesex.  He  showed  me  a  curiosity  which  sur- 
prised me.  •  On  a  little  slender  twig  of  a  peach-tree  about 
four  inches  long,  that  projected  from  the  wall,  grew  a  peach, 
and  close  to  it,  on  the  other  side  of  the  twig,  a  nectarine. 
This  Mr.  Aiiller  also  assured  me  he  had  himseU  known, 
although  not  mentioned  here  (in  his  Dictionary)  ;  and  an- 
other friend*  assured  me  thai  he  hud  a  tree  which  produced 
the  like  in  his  garden  at  Salisbury  :  but  this  I  saw  myself, 
and  it  induces  me  to  think  that  the  peach  is  the  mother  of 
the  nectarmes;  the  latter  being  a  modern  fruit,  as  there  is 
no  Greek  or  Latin  name  for  it. 

Copied  from  my  nephew  Thomas  Collinson's  Journal  of 
his  Travels,  ,1754. — "  In  the  reign  of  Queen  Elizabeth,, 
anno  the  Hrst  orange-  and  Icniop.-trees  were  introduced 

into  England  by  two  curious  gentlemen,  one  of  them  sir 

*  I  well  knew  the  orentlertiari  here  alluded  to.  Dr.  Hancock  of  Salisbury, 
■who  assured  me  of  this  fact ;  and  a-  drawing  showing  both'  the  fiuits  on  the 
same  branch  is  now  in  the  possession  of  H.  P.  Wyndham,  esq.  of  Salisbury. 

Dr.  Hancock  cold  me  that  he  had  the  tree  taken  up  to  send  to  the  earl  of 
Harburgh,  but  it  wa's  killed  by  removing. A.  B.  L. 

Nicholas 
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Nicholas  Carcw,  at  Bedington,  near  Croydon,  in  Surrey." 
(The  title  is  lately  extinct,  anno  17C3.)  These  orange-trees 
-were  planted  in  the  natural  ground;  but  against  evciy  win- 
ter an  artificial  covering  was  raised  for  their  protection.  I 
have  seen  them  some  years  ago  in  great  perfection.  But 
this  apparatus  going  to  decay,  without  due  consideration  a 
green-house  of  brick-work  was  built  all  round  them,  and 
left  on  the  top  uncovered  in  the  summer.  I  visited  them  a 
year  or  two  after,  in  their  new  habkation,  and  to  my  great 
concern  found  somedying,  and  all  declining;  for,  although 
there  were  windows  on  the  south  side,  they  did  not  thrive 
in  their  confinement ;  hut  being  kept  damp  wiih  the  rains, 
and  wanting  a  free,  airy,  full  sun  all  the  growing  months  of 
summer,  they  languished,  and  at  last  all  died. 

A  better  fate  has  hitherto  attended  the  other  fine  parcel 
of  orange-trees,  Sec,  brought  over  at  the  same  time  by  sir 
Robert  Mansell,  at  Margam  ;  late  lord  Mansell's,  nowMr. 
Talbot's,  called  Kingsev-caslle,  in  the  road  from  Cowbridge 
to  Swansey,  in  South  Wales.  My  nephew  counted  eighty 
trees  of  citrons,  limes,  burgamots,  Seville  and  China  orange- 
trees,  planted  in  great  cases  all  ranged  in  a  row  before  the 
green-house.  This  is  the  finest  sight  of  its  kind  inEngland. 
He  had  the  curiosity  to  measure  some  of  them.  A  China 
orange  measured  in  the  extent  of  its  branches  fourteen  feet. 
A  Seville  orange  was  fourteen  feet  high,  the  case  included, 
and  the  stem  tv.enty-one  inches  round.  A  China  orange 
twenty-two  inches  and  a  half  in  girth. 

July  11th,  1777.  I  visited  the  orangery  at  Margam  in 
the  year  1  76G,  in  company  with  Mr.  Lewis  Thomas,  of 
Eglews  Nynngt  in  that  neighbourhood,  a  very  sensible  and 
attentive  man,  who  told  nie  that  the  orange- trees,  &c.  in 
that  garden  were  intended  as  a  present  from  the  king  of 
Spain  to  the  king  of  Denmark  ;  and  that  the  vessel  in 
which  they  were  shipped  being  taken  in  the  Channel,  the 
trees  were  made  a  present  of  to  sir  R.  Mansell. 

December  10th,  1760.  A  few  days  ago  died  my  friend 
]Mr.  Bennet,  who  was  very  curious  atid  industrious  in  pro- 
curincT  seeds  and  plants  from  abroad.  Ho  had  a  garden  be- 
hind the  Shad  well  water- works  near  the  spot  where  he  lived, 
and  built  several  very  handsome  stoves  at  a  great  expense, 
filling  them  with  fine  exotics  of  all  kinds;  but  the  erecting 
a  fire-engine  to  raise  the  water  so  hurt  his  plants  by  the 
smoke,  that  he  removed  to  a  lai-ge  garden  of  two  or  three 
acres,  in  the  fields  at  the  back  of  Whitechapcl  laystalls. 
.Here  he  built  a  large  house  for  pines  and  other  rare  exotics, 
which  he  left  well  stocked.     In  this  garden  he  rkised  water 

melons 
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\\it\ov.i  to  a  great  size  and  perfection  ;  I  have  told  above 
forty  Ivins;  ripe  on  the  ground.  Thty  were  raised  in  frames, 
and  iraHsphuiied  out  under  bell-glasses.  A  basket  of  these 
melons  was  sent  to  the  king.  Mr.  Kcnnet  had  besides  a 
great  collection  oi"  hardy-ground  plants.  His  garden  and 
all  his  plants  were  sold  by  auction  April  14,  l/fiti. 

The  seeds  ol'  the  rhubarb  with  broad  curleil  leaves  were 
first  raised  by  nie.  They  were  sent  by  Dr.  Amman,  pro- 
fessor of  botany  at  Petersburg,  whose  faiher-in  law  was 
Kussian  governor  of  the  province  near  which  the  rhubarb 
grows.  The  seed  of  thai  with  long  narrow  curled  leaves 
was  sent  by  the  Jesuits  in  China  to  my  friend  Dr.  Tanehes, 
ai  Pciersburs,  by  the  Russian  caravan,  and  he  sent  it 
to  me. 

Lord  Rochefort,  our  ambassador  in  Spain,  in  a  letter 
dated  Madrid,  November  17(>5,  says,  that  in  the  parts 
where  he  had  been,  there  are  very  few  forest- trees  worth  no- 
lice  ;  but  the  ilexes  about  the  Escurial  are  fine.  One  sort 
produces  acorns  of  a  nionsirous  size,  which  they  eat  in  Spain 
at  their  best  tables,  and  they  are  as  sweet  as  chesnuts. 

May  17ih,  1761.  I  was  invited  by  Mr.  Sharp,  a)  South 
Lodge,  on  Enfield  Chase,  to  dine,  and  see  the  Virginia 
docwood  {Conuis Jiorida) .  'j'he  calyx  of  the  flowers  is  as 
larireas  those  ficrured  bv  Catesby,  and  (what  is  remarkable) 
this  is  the  only  Uee  that  bears  these  flowers  amongst  many 
hundreds  that  I  have  seen  :  it  began  to  bear  them  in  May, 
1739. 

Anno  1747.  Raised  a  new  species  of  what  appears  to 
be  a  three-lhorned  acacia,  from  seeds  from  Persia,  that 
came  with  Azad  or  Persian  hornbeam,  siven  me  by  Mr. 
Baker:  it  thrives  well  in  my  garden.  I  gave  seed  to  Mr. 
Gordon,  and  he  also  raised  it. 

The  eastern  hornbeam  (Miller's  Dictionary,  edition  8th,) 
was  raised  from  seed  given  to  me,  which  came  from  Persia 
bv  the  name  of  Aznd.  I  gave  it  to  Mr.  Gordon,  gardener 
at  Mile-End,  who  was  so  lortunate  as  to  have  it  come  up 
anno  1747,  and  from  him  my  garden  and  other  gardens 
hsve  been  supplied.  There  is  a  large  tree  in  my  field  at 
Hendon,   Middlesex. 

Mr.  Miller  is  greatly  mistaken  in  saying  the  Arundo 
No.  2,  or  Doimx,  dies  down  every  year.  In  my  garden 
the  stalks  have  continued  for  some  years  making  annually 
younffrrreen  shoots  from  every  joint,  and  bear  a  handsome 
tassel  oi  flowers.  The  first  time  I  ever  saw  it  in  flower  \\as 
September  13th,  176  2.  This  very  long  hot  dry  season  has 
niade  many  exotics  tlower. 

Donaoi 
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Donax  sen  Arinnlo  flowered  this  year  also  (1762)  at  Mr. 
Gordon's  at  Mile-End. 

October  the  22d,  174(),  I  received  the  first  double  Spanish 
broom  that  was  iu  England,  sent  nie  by  n»y  iViend  Mr. 
Brewer  at  Nuremberg  :  it  cost  there  a  golden  diical ;  and, 
being  planted  in  a  pot  nicely  wickered  all  t)ver,  came  ironi 
thence  doun  the  river  Elbe  to  Hamlnirgh,  from  whence  it 
was  brought  by  the  (irst  ship  to  Loiulon.  I  inarched  it  on 
the  single-flowered  broom,  and  gave  it  to  Gray  and  Gordon, 
gardeners,  and  Fron)  them  all  have  been  supplied. 

Anno  1756.  Some  roots  ot"  Siberian  martagon  sent  me 
by  Mr.  DenndofT,  proprietor  of  llie  Siberian  iron  mines, 
flowered  for  the  first  time,  May  24,  1756.  The  flower  is 
but  little  reflcxcd,  and  is,  1  think,  the  nearest  to  black  of 
any  flower  that  I  know. 

In  the  year  1727,  my  intimate  friend  sir  Charles  Wager, 
first  lord  of  the  admiralty,  brought  plants  from  Gibraltar- 
Hill,  of  the  L'lnaria  procumbens  Hispanica  Jlore  flavcs- 
ceiite  pulchre  iiriato,  labils  iiigro-purpurt'ls,  which  I  have 
yet  in  mv  garden,  anno  176I;  and  at  the  same  time  he 
brought  the  broad-leaved  Teucrium,  and  a  species  of  peri- 
winkle, neither  of  which  were  in  our  gardens  before;  and 
some  roots  of  what  is  called  Hyadnths  of  Peru. 

In  the  year  1756,  the  famous  tulip-tree  in  Lord  Peter- 
borough's garden  at  Parson's  Green,  near  Fulham,  died.  It 
was  about  seventy  feet  high,  the  tallest  tree  in  the  ground, 
anrl  perhaps  a  hundred  years  old,  being  the  first  tree  of 
the  kind  that  was  raised  in  England,  [t  had  for  many  years 
the  visitation  of  the  curious  to  see  its  flowers,  and  admire 
its  beauty,  for  it  was  as  straight  as  an  arrow,  and  died  of 
age  by  a  gentle  decay.  But  it  was  remarkable,  that  the 
'  same  year  that  this  died,  a  tulip-tree  which  1  had  given  to 
sir  Charles  Wager  flowered  for  the  first  time  in  his  garden, 
which  was  opposite  lord  Peterborough's.  This  tulip-tree 
I  raised  from  seeil,  and  it  was  thirty  years  old  when  it 
flowered. 

April  Sth,  1749.  T  removed  from  mv  house  at  Peckham, 
Surrey,  and  was  for  two  years  in  transplanting  my  garden 
to  my  house  at  Mill-Hill,  called  Kidgeway-House,  in  the 
parish  of  Hendon,  Middlesex. 

Anno  1751.  I  raised  the  China  or  paper  mulberry  from 
seed  siived  nic  bv  Dr.  Mortimer. 


XXXIX.  Me- 
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XXXIX.    Memorandiiyn   on  the  Svlject  of  the  Earl  of 
Elgin's  Fursuils  in  Greece*. 

MEMORANDUM^   £cC. 

JLn  the  year  17995  when  lord  Elgin  was  appointed  his  ma- 
jtsty's  aail)assador  extraordinary  to  the  Ottoman  Porte,  he 
happened  to  he  in  habits  of  frc(juent  intercourse  with  Mr. 
Harrison,  an  arcliitect  pf  great  eminence  in  the  west  of 
England,  who  had  there  given  various  very  splendid  proofs 
of  his  professional  talents,  especially  in  a  public  building  of 
Grecian  architecture  at  Chester.  Mr.  Harrison  had  besides 
studied  nianv  years,  and  to  great  purpose,  at  Rome.  Lord 
Elgin  consulted  him,  therefore,  on  the  benefits  that  might 
possibly  be  derived  to  the  arts  in  this  country,  in  case  an 
opportunity  could  be  found  for  studying  minutely  the  archi- 
tecture and  sculpture  of  ancient  Greece  ;  and  his  opinion 
very  decidedly  was,  that  although  we  might  possess  exact 
measurements  of  the  buildings  at  Athens,  yet  a  young  artist 
could  never  form  to  himself  an  adequate  conception  of  their 
minute  details,  combinations,  and  general  effect,  without 
haviny;  before  him  some  such  sensdile  representation  of  them 
as  '.night  be  conveyed  by  easts.  This  advice,  which  laid  the 
groundwork  of  lord  Elgin's  pursuits  in  Greece,  led  to  the 
further  consideration,  that,  since  any  knowledge  v.'hich  was 
possessed  of  these  buildings  had  been  obtained  imder  the  pe- 
culiar disadvantages  which  the  prejudices  and  jealousies  of" 
the  Turks  had  ever  thrown  in  the  way  of  such  attempts, 
any  favourable  circumstances  which  lord  Elgin's  embassy 
might  offer  should  be  improved  fundamentally;  and  not 
only  modellers,  but  architects  and  draftsmen,  might  be 
employed,  to  rescue  from  oblivion,  with  the  most  accurate 
detail,  whatever  specimens  of  architecture  and  sculpture  in 
Greece  had  still  escaped  the  ravages  of  time,  and  the  bar- 
barism of  conquerors. 

On  this  suga;t-'§tion,  lord  Elgin  proposed  to  his  majesty's 
government,  that  they  should  send  out  English  artists  of 
known  eminencfe,  capable  of  collecting  this  information  in 
the  most  perfect  manner;  but  the  prospect  appeared  of  too 
doubtful  an  issue  for  ministers  to  engage  in  the  expense  at- 
tending it.  Lord  Elgin  then  endeavoured  to  engage  some  of 
these  artists  at  his  own  charge  ;  but  the  value  of  their  time 
was  far  beyond  his  means.  When,  however,  he  reached 
Sicily,  on  the  recommendation  of  sir  William  Hamilton, 
he  was  so  fortunate  as  to  prevail  on  don  Tita  Lusieri,  one 
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of  the  best  general  painters  in  Europe,  of  great  knowledge 
in  the  arts,  infinite  taste,  and  most  scrupulously  exact  in 
copying  any  subject  he  is  to  represent,  to  undertake  the  ex- 
ecution ot"  this  plan  ;  and  Mr.  Hamilton,  who  was  then  ac- 
companying lord  Elgin  to  Constantinople,  immediately 
went  with  M.  Lusieri  to  Rtjnie;  where,  in  consequence  of 
the  late  revolutions  in  Italy,  they  were  enabled  to  engage 
two  of  the  most  eminent  /brmafon  to  make  the  madreformi 
ibr  the  casts  :  signior  Balestra,  the  first  ardiitect  there, 
along  with  Ittar,  a  young  man  of  great  talent,  to  nndertake 
the  architectural  part  of  the  plan  ;  and  one  Theodore,  a 
Calniouk,  who  had  distinguislied  himself  during  several 
years  at  Rome,  in  the  capacity  of  figure-painter. 

After  much  difficulty,  lord  Elgin  obtained  permission 
from  the  Turkish  government  to  establish  these  six  artists  at 
Athens  ;  where  they  prosecuted  the  business  of  their  several 
departments  during  three  years,actingori  one  general  system, 
with  the  advantage  of  mutual  control,  and  under  the  general 
superintendance  of  M.  Lusieri.  They  at  length  completed 
lord  Elgin's  plan  in  all  its  parts. 

Accordingly,  every  monument,  of  which  there  are  any 
remains  in  Athens,  has  been  thus  most  carefully  and  mi- 
nutely measured  ;  and,  from  the  rough  dranghts  of  the  ar- 
chitects, (all  of  which  are  preserved,)  finished  drawings 
have  been  made  of  the  plans,  elevations,  and  details  of  the 
most  remarkable  objects  ;  in  which  the  Calmouk  has  re- 
stored and  inserted  all  the  sculpture,  with  exquisite  taste 
and  ability.  He  has  besides  drawn,  with  astonishing  accu- 
racy, all  the  bas-reliefs  on  the  several  temples,  in  the  pre- 
cise state  of  decay  and  mutilation  in  which  they  at  present 
exist. 

Most  of  the  ifl^- reliefs,  and  nearly  all  the  characteristic 
features  of  architecture,  in  the  various  monuments  at 
Athens,  have  been  moulded,  and  the  moulds  of  them  have 
been  brought  lo  London. 

Besides  the  architecture  and  sculpture  at  Athens,  all  re- 
mains of  them  which  could  be  traced  through  several  other 
parts  of  Greece,  have  been  measured  and  delineated,  with  the 
most  scrupulous  exactness,  by  the  second  architect,  Ittar. 

And  picturesque  views  of  Athens,  of  Constantinople,  of 
various  parts  of  Greece,  and  of  the  Islands  of  the  Archipe- 
lago, have  bee:t  executed  bv  don  Tita  Lusieri. 

In  the  prosecution   of  this  undertaking,  the  artists  had 

the  mortification  of  witnessing  the  very  wilful  devastation, 

to  which  ali  the  sculpture,  and  even  the  architecture,  were 

dailv  exposed,  on  the  part  of  the  Turks  and  travellers.    The 
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Ionic  lVn)p1e,  on  the  Ilyssus,  which,  in  Stuart's  time, 
(about  the  year  1759,)  was  in  tolerable  preservation,  had 
so  coiupletelv  disappeartd,  that  its  iouiulation  can  no  longer 
be  asceriaincd.  Another  ten)ple,  near  Olympia,  had  shared 
a  similar  fate,  within  the  recollection  ot  n)an.  The  'IVni- 
ple  of  Minerva  had  been  converted  into  a  powder  maga- 
zine, and  been  completely  destroyed,  from  a  shell  failing 
upon  it,  duriiiii  the  bombardment  of  Athens  by  the  Vene- 
tians towards  The  end  of  the  seventeenth  century  ;  and  even 
this  accident  had  not  deterred  the  Turks  from  applying  the 
beautiful  Temple  of  Neptune  and  Erechtheus  to  the  same 
use,  whereby  it  is  constantly  exposed  to  a  similar  fate. 
Many  of  the  statues  on  the  postiaun  of  the  Temple  of  Mi- 
nerva, (Parthenon,)  which  had  been  thrown  down  by  the 
explosion,  had  been  absolutely  pounded  for  moriar,  because 
they  furnished  the  whitest  marble  within  reach  ;  and  the 
parts  of  the  modern  fortification,  and  the  miserable  houses 
where  this  mortar  was  so  applied,  were  discovered.  Besides, 
it  is  well  known  that  the  Turks  will  frequently  climb  up  the 
ruined  walls,  and  amuse  themselves  in  defacing  any  sculp- 
ture they  can  reach  ;  or  in  breaking  colunms,  statues,  or 
other  remains  of  antiijuity,  in  the  fond  expectation  of  find- 
ing within  them  some  hidden  treasures. 

Under  these  circumstances,  lord  Elgin  felt  himself  im- 
pelled, by  a  stronger  motive  than  personal  gratification,  to 
endeavour  to  preserve  any  specimens  of  sculpture,  hecould, 
without  injury,  rescue  from  such  impending  ruin.  He  had, 
besides,  another  inducement,  and  an  example  before  him, 
in  the  conduct  of  the  last  French  embassy  sent  to  Turkey 
before  the  revolution.  French  artists  did  then  remove  se- 
veral of  the  sculptured  ornaments  from  several  edifices  in 
the  Acropolis,  and  particularly  from  the  Parthenon.  In 
lowering;  one  of  the  metopes,  the  tackle  failed,  and  it  was 
dashed  to  pieces  ;  but  other  objects  from  the  same  temple 
were  conveyed  to  France,  where  they  are  held  in  the  very 
hicrhest  estimation,  and  some  of  them  occupy  conspicuous 
places  in  the  gallery  of  the  Louvre*.  And  the  same  agents 
were  remaining  at  Athens  during  lord  Elgin's  embassy, 
waiting!;  onlv  the  return  of  French  influence  at  the  Porte  la 
renew  their  operations.  Actuated  by  these  inducements, 
lord  Elgin   made  use  of  all  his  means,  and  ultimately  with 

*  f':ue  Dictionnaire  de*  Bsaux  Arts,  par  A.  I-.  Millin,  1806,  article  Par- 
thenoii ;  and  the  Mcnioir,  on  the  suliject  of  a  frngineiit  of  the  frize  of  that 
temple,  brouglii  by  M.  De  Choiseul  CJcuffit-r  from  Athens,  arid  constituted 
iiaiional  property  rturing  the  French  revoiuiion.  The  Memoir  is  published 
la  M.  Millia's  Mouumem  ^Jntiijues  iuediis, 
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such  success,  that  he  has  hrought  to  England  from  the 
ruined  temples  Mt  Athens,  from  the  niodern  walls  and  forti- 
fications, in  which  many  fragnients  had  hccn  used  as  so  man)' 
hloeks  of  stone,  and  from  excavations  made  on  purpose,  a 
greater  quantity  of  original  Athenian  sculpture,  in  statues, 
alti  and  bassi  rclievi,  capitals,  cornices,  frizes,  and  columns, 
ihan  e.xi>ts  in  any  other  part  of  Europe. 

Lord  Elgin  is  in  pcjssession  of  several  of  the  original  me- 
topes from  the  Temple  of  Minerva.  These  represent  the 
battles  between  the  Centaurs  and  Lapithrr,  at  the  nuptials 
of  Pirithous.  Each  metope  contains  two  figures,  grouped 
in  various  auiiudes ;  sometimes  ihe  Lajiithai  victorious, 
sometimes  the  Centaurs.  The  figure  of  one  of  the  Lapithce, 
who  is  lying  dead  and  trampled  on  by  a  Centaur,  is  one 
of  the  finest  productions  of  the  art ;  as  well  as  the  group 
adjoining  to  it,  of  Hippodamia,  the  bride,  carried  oif  by  the 
Centaur  Eurytion  ;  the  furious  style  of  wnose  galloping,  \xi 
order  to  secure  his  prize,  and  his  shrinking  from  the  spear 
that  has  been  hurled  after  him,  are  ex|-)ressed  with  prodi- 
gious animation.  They  are  all  in  such  high  relief,  as  to 
seem  groupes  of  statues  ;  and  they  are  in  general  finished 
with  as  much  attention  behind  as  before.  They  were  ori- 
ginally continued  round  the  entablature  of  the  Parthenon, 
and  formed  ninety-two  eroupes.  l^he  zeal  of  the  early 
Christians,  the  barbarism  of  the  Turks,  and  the  explosions 
which  took  place  when  the  teinple  was  used  as  a  gun  pow- 
der magazine,  have  demolished  a  very  large  portion  of 
them  ;  so  that,  with  the  exception  of  those  preserved  by 
lord  Elgin,  it  is  in  general  difficult  to  trace  even  the  out- 
line of  the  original  subject. 

The  frize,  which  was  carried  along  the  top  of  the  walls 
of  the  cell,  offered  a  continuation  of  sculptures  in  low  re- 
lief, and  of  the  mo.st  interesiiue  kind.  This  frize,  being 
unbroken  bv  triglyphs,  had  pre^^emed  much  more  unity  of 
subject  than  the  detached  and  insulated  groupes  on  the  me- 
topes of  the  peristyle.  It  represented  the  whole  of  the  solenm 
procession  to  iheTeniple  of  Minerva  during  the  Panathenaic 
festival :  many  of  the  figures  are  on  horseback  ;  others  are 
about  to  mount :  some  are  in  chariots  ;  others  on  foot : 
oxen,  and  other  victims,  are  leading  to  sacrifice  :  the  nymphs 
called  Canephorae,  Skiophorae,  &c.  are  carrying  the  sacred 
offerings  in  baskets  and  vases;  priests,  magistrates,  war- 
riors, 5cc.  &c.  forming  altoeeih.er  a  scries  of  most  interest- 
ing figures,  in  great  variety  of  cosivmie,  armour,  and  atti- 
tude. Some  antiquaries,  who  have  exaiiiiued  this  frize 
with    minute   attention,  seem  to  think   it  contained  por- 
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traits  of  many  of  the  leading  characters  at  Athens,  during 
the  Peloponnesian  war,  particularly  of  Pericles,  Phidias, 
SocrateS)  Alcibiades,  8cc.  The  whole  frize,  which  origi- 
nally was  six  hundred  feet  in  length,  is,  like  the  temple  it- 
self, of  Pentelic  marble,  from  the  quarries  in  the  neigh- 
bourhood of  Athens. 

The  tympanum  over  each  of  the  porticoes  of  the  Parthe- 
non was  adorned  with  statues.  That  over  the  grand  en- 
trance of  the  temple  from  the  west  contained  the  mytholo- 
gical history  of  Minerva's  birth  from  the  brain  of  Jove.  In 
the  centre  of  the  groupe  was  seated  Jupiter,  in  all  the  ma- 
jesty of  the  sovereign  of  the  gods.  On  his  left  were  the 
principal  divinities  of  Olympus ;  among  whom  Vulcan  came 
prominently  forward,  with  the  axe  in  his  hand  which  had 
cleft  a  passage  for  the  goddess.  On  the  right  was  Victory, 
in  loose  floating  robes,  holding  the  horses  of  the  chariot 
which  introduced  the  new  divinity  to  Olympus.  One  of 
the  bombs  fired  by  Morosini,  the  Venetian,  from  the  oppo- 
site hill  of  the  Museum,  injured  many  of  the  figures  in  this 
tympanum;  and  the  attempt  of  general  Koe.nigsmark,  in 
1687,  to  take  down  the  figure  of  Mmerva,  ruined  the  whole. 
By  purchasing  the  house  of  one  of  the  Turkish  janizaries, 
built  immediately  under  and  against  the  columns  of  the 
portico,  and  by  demolishing  it  in  order  to  excavate,  lord  El- 
gin has  had  the  satisfaction  of  recovering  the  greatest  part 
of  the  statue  of  Victory,  in  a  drapery  which  discovers  the  fine 
form  of  the  figure  with  exquisite  delicacy  and  taste.  Lord 
Elgin  also  found  there  the  torsi  of  Jupiter  and  Vulcan,  the 
breast  of  the  Minerva,  together  with  other  fragments. 

On  the  opposite  tympanum  had  been  represented  the  con- 
test between  Mirierva  and  Neptune  for  the  honour  of  giving 
a  name  to  the  city.  One  or  two  of  the  figures  remained  on 
this  tympanum,  and  others  were  on  the  top  of  the  wall, 
thrown  back. by  the  explosion  which  destroyed  the  temple, 
but  the  far  greater  part  had  fallen  ;  and  a  house  being  built 
immediately  below  the  space  they  had  occupied,  lord  Elgin, 
encouraged  by  the  success  of  his  former  excavations,  ob- 
tained leave,  after  much  difficulty,  to  pull  down  this  house 
also,  and  continue  his  researches.  But  no  fragments  were 
here  discovered :  and  the  Turk,  who  had  been  induced, 
though  most  reluctantly,  to  give  up  his  house  to  he  demo- 
lished, then  exultingly  pointed  out  the  places  in  the  modern 
fortification,  and  in  his  own  buildings,  where  the  cement 
employed  had  been  formed  from  the  very  statues  which  lord 
Elgin  had  been  in  hopes  of  finding.  And  it  was  afterwards 
ascertained,  on  incontrovertible  evidence,  thai  these  statues 
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liad  been  reduced  to  powder,  and  soused.  Then,  and  then 
only,  (hd  lord  KIgin  employ  means  to  rescue  what  still  re- 
rnained  froui  a  similar  fate.  Among  these  objects  is  a  horse's 
head,  which  far  surpasses  any  thing  of  the  kind,  both  ia 
the  truth  and  spirit  of  the  execution.  The  nostrils  arc  dis- 
tended, the  cars  erect  j  the  veins  swollen,  one  might  al- 
most say  throbbing:  his  mouth  is  open,  and  he  seems  to 
neigh  with  the  conscious  pride  of  belonging  to  the  Ruler  of 
the  Waves.  Besides  tliis  inimitable  head,  lord  Elgin  has 
procured,  from  the  same  pediment,  two  colossal  groupes, 
each  consisting  of  two  female  figures.  They  are  formed  of 
single  massive  blocks  of  Pentelic  marble:  their  attitudes  are 
most  graceful ;  and  the  lightness  and  elegance  of  the  dra- 
pery exquisite.  From  the  same  pediment  has  also  been 
procured  a  male  statue,  in  a  reclining  posture,  supposed  to 
represent  Neptune ;  and,  above  all,  the  figure  denomi- 
nated the  Theseus,  which  is  universally  admitted  to  be  su- 
perior to  any  piece  of  statuarv  ever  brought  into  Entjland. 
Each  of  these  statues  is  worked  wiih  such  care,  and  the 
finishing  even  carried  so  far,  that  every  part,  and  the  very 
pUnth  itself  in  which  they  rest,  are  equally  polished  on 
every  side. 

From  ihe  opisthodomos  of  the  Parthenon,  lord  Elgin 
also  procured  some  valuable  inscriptions,  written  in  the 
manner  called  Kionedon  or  columnar,  next  in  antiquitv  to 
the  Boustrophedon.  The  greastest  care  is  taken  to  preserve 
an  equal  number  of  letters  in  each  line;  even  monosyllables 
are  separated  occasionally  into  two  parts,  if  the  line  has  had 
its  complement,  and  the  next  line  then  begins  with  the  ertd 
of  the  broken  word.  The  letters  range  perpendicularly,  as 
well  as  horizontally,  so  as  to  render  it  almost  impossible  to 
make  any  interpolation  or  erasure  of  the  original  text.  The 
subjects  of  these  monuments  are  public  decrees  of  the  peo- 
ple ;  accounts  of  the  riches  contained  in  the  treasury,  and 
delivered  by  the  administrators  to  their  successors  in  office; 
enumerations  of  the  statues;  the  silver,  golil,  and  precious 
stones,  deposited  in  the  temples;  estimates  for  the  public 
works,  &c.  . 

The  Parthenon  itself,  independently  of  its  decorative 
sculpture,  is  so  chaste  and  perfect  a  model  of  Doric  archi- 
tecture, that  lord  Elgin  conceived  it  to  be  of  the  highest 
importance  to  the  arts,  to  secure  original  specimens  of  each 
rijember  of  that  edifice.  These  consist  of  a  capital ;  assizes 
of  the  columns  themselves,  to  show  the  exact  form  of  the 
curve  used  in  channelling;  a  triglyph,  and  molules  from 
the  cornice^  and  even  some  of  the  marble  tiles  with  which 
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the  ambulatory  was  roofed  :  so  that,  not  only  the  sculptor 
may  be  gratitied  bv  studying  every  specimen  of  his  art,  from 
the  colossal  statue  to  the  basso-relievo,  executed  in  the 
golden  age  of  Pericles,  by  Phidias  himself,  or  under  hie 
immediate  direction  ;  but  the  practical  architect  may  exa- 
mine into  everv  detail  of  the  building,  even  to  the  mode  of 
unilin^i  the  tambours  of  the  columns,  without  the  aid  of 
mortar,  so  as  to  give  to  the  shafts  the  appearance  of  single 
blocks. 

Equal  attention  has  been  paid  to  the  Temple  of  Theseus  ; 
but  as  the  walls,  and  columns,  and  sculpture  of  this  monu- 
ment are  in  their  original  position,  no  part  of  the  sculpture 
has  been  displaced,  nor  the  minutest  fragment  of  any  kind 
separated  from  the  building.  The  metopes  in  mezzo-re- 
lievo, containing  a  mixture  of  the  Labt^urs  of  Hercules  and 
Theseus,  have  been  modelled  and  drawn,  as  well  as  the 
frize  representing  the  battle  between  the  Centaurs  and  La- 
pithffi,  some  incidents  of  the  battle  of  Marathon,  and  some 
myiholosrical  subjects.  The  temple  itself  is  very  inferior 
in  size  and  decorative  sculpture  to  the  Parthenon  ;  having 
been  bnilt  by  Cimon,  the  son  of  Miltiadcs,  before  Pericles 
had  given  to  his  countrymen  a  taste  for  such  magnificence 
and  expense,  as  he  displayed  on  the  edirices  of  the  Acro- 
polis. 

The  orii:;inal  approach  to  the  Acropolis,  frotn  the  plaia 
of  Athens,  was  by  a  long  flight  of  steps,  commencing  near 
the  foot  of  the  Areopagus,  and  terminating  at  the  Propylaea. 
The  Propylffia  was  a  hexastyle  colonnade,  with  two  viings, 
and  surmounted^  by  a  pediment.  Whether  the  meto[)es 
and  tympanum  were  adorned  with  sculpture,  cannot  now 
be  ascertained;  as  the  pediment  and  entablature  have  been 
destroyed,  and  the  intercolumniations  built  up  with  rubbish, 
in  order  to  raise  a  battery  of  cannon  on  the  top.  Although 
|he  plan  of  this  edifice  contain  some  deviations  from  the 
pure  taste  that  reigns  in  the  other  structures  of  the  Acro- 
polis, yet  each  member  is  so  perfect  in  the  details  of  it? 
execution,  that  lord  Elgin  was  at  great  pains  to  obtain  a 
Doric  and  an  Ionic  capital  from  its  ruins.  On  the  riglit 
hand  of  the  Propylaea,  was  a  temple  dedicated  to  Victory 
withoqt  wini2;s ;  an  epithet  to  which  many  explanation? 
have  been  given.  'I'his  temple  was  built  from  the  sale  of 
the  spoils  Won  in  the  glorious  struggles  for  freedom  at 
Marathon,  Salamis,  and  l^latsea.  On  its  frize  were  sculp- 
tured many  incidents  of  these  memorable  battles;  in  a  style 
that  has  been  thought  by  no  means  inferior  to  the  njetopts 
^f  the  Parthenon.    The  only  fragments  of  it  that  had  escaped 
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the  ravages  of  barbarians,  were  built  into  the  wall  of  a  gnn- 
jH)wder  magazine  near  it,  ami  the  finest  block  was  inserted 
upside  downwards.  It  required  the  u  hole  of  lord  fi^lcjiji's 
influence  at  the  I'orte,  very  great  sacritices,  and  much  per- 
severance, lo  remove  thi  m  ;  but  he  at  length  succeeded. 
They  represent  the  Athenians  in  close  comhat  wiih  the 
Persians,  and  the  sculptor  has  marked  the  different  dresses 
and  armour  of  the  various  forces  serving  under  the  great 
king.  The  long  garments  and  zones  of  the  Persians  had 
induced  former  travellers,  from  the  hasty  and  imperfect 
view  ihev  had  of  them,  to  suppose  the  subject  was  the  battle 
between  Theseus  and  the  Amazons,  who  invaded  Attica, 
under  the  conmiand  of  Antiope;  but  the  Persian  tiaras, 
the  Phrygian  bonnets,  and  many  oihcr  particulars,  prove 
them  to  be  mistaken.  The  spirit  with  which  the  groupes 
of  combatants  are  pourtrayed,  is  wonderful ; — one  remarks, 
in  particular,  the  contest  of  four  warriors  to  rescue  the  dead 
body  of  one  of  their  comrades,  which  is  expressed  with  un- 
common animanon.  These  bas-reliefs,  and  some  of  the 
most  valuable  sculpture,  especially  the  representation  of  a 
marriage,  taken  Irom  the  parapet  of  the  modern  fortifica- 
tion, were  embarked  in  the  Mentor,  a  vessel  belongino  to 
lord  Elgin,  which  was  unfortunately  wrecked  off  the  island 
of  Cerigo  :  but  Mr.  Hamilton,  who  was  at  the  time  on 
board,  and  most  providentially  saved,  immediately  directed 
his  whole  energies  to  discover  some  means  of  rescuing  so 
valuable  a  cargo;  and,  in  the  course  of  several  months  de- 
voted to  that  endeavour,  he  succeeded  in  procuring  some 
very  expert  divers  from  the  islands  of  Syme  and  Calymno, 
near  Rhodes;  who  were  able,  with  immense  labour  and 
perseverance,  to  extricate  a  few  of  the  cases  from  the  hold 
of  the  ship,  while  sshe  lay  in  twelve  fathoms  water.  It  was 
impossible  to  recover  the  remainder,  before  the  storms  of 
two  winters  had  effectually  destroyed  the  timbers  of  the 
vessel. 

[To  be  continued.] 


XL.  Report  of  the  Natiojial  Vaccine  Establishment, 

[Continued  from  p.  158.] 

I.  Case  of  the  Rev.  Joshua  Rowley. 


JL  HE  rev.  Joshua  Rowley,  brother  to  sir  W.  Rowley,  when 

an  infant,  was  inoculated  by  the  late  Mr.  Adair,  1770  j   the 

scar  left  by  the  inoculation  is  perfectly  visible  ;  his  mother, 
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the  dowager  lady  Rowley,  remembers  perfectly  his  having 
a  tolerable  sprinkling  of  small-pox,  and  savs,  he  was  after- 
wards repeatedly  exposed  lo  variolous  infection  in  the  nur- 
sery, when  his  three  younger  brothers  were  successively  in- 
oculated,all  of  whom  had  some  degree  of  eruption  ;  and 
since  that  lime,  frequently,  in  perfv^rming  the  clerical  duties 
of  his  profession. 

On  Wednesday  the  5lh  of  June,  he  felt  much  indisposed, 
complained  of  pain  in  his  head  and  hack,  attended  with 
considerable  restlessness  and  prostration  of  strength :  ori 
Friday  the  7th,  an  eruption  appeared  chiefly  on  his  face  and 
breast ;  he  was  attended  by  Mr.  Woodman,  of  Bognor,  only, 
till  the  Monday  following,  when  Mr.  Guy,  surgeon,  of  Chi- 
chester was  first  consulted.  On  examining  the  eruption, 
Mr.  Guy  was  immediately  struck  with  its  resemblance  to 
the  small-pox  ;  and  on  gently  hinting  his  suspicion  to  Mr. 
Rowley,  received  the  information  above  related.  On  the 
following  day  the  progress  of  the  eruption  towards  matura- 
tion, and  the  swelHng  of  the  face,  which  is  characteristic 
of  the  small-pox,  left  no  doubt  of  the  nature  of  the  malady. 
The  eruption  was  perfectly  distinct;  it  was  very  full  all  over 
the  trunk  and  body,  and  there  were  about  two  hundred  pus- 
tules on  the  face.  Mr.  Guy  is  of  opinion,  that  this  was  a 
clearly  marked  case  of  small-pox. 

The  history  of  the  previous  variolous  inoculation  in  1770 
was  procured  from  the  dowager  lady  Rowley  by  Mr.  Dun- 
das,  sergeant  surgeon  to  his  majesty;  and  the  account  of 
the  present  case  was  transmuted  to  the  director  of  vaccina- 
tion of  this  establishment,  on  the  application  of  the  Board, 
by  Mr.  Guy,  an  eminent  surgeon  of  Chichester. 

II.  Case  of  Miss  Sarah  Booth,  of  Covent  Garden  Theatre. 

Dr.  Bree  was  called  to  visit  miss  S.  Booth,  on  Monday, 
June  25th.  She  was  said  to  be  ill  with  the  small-pox  ;  and 
the  following  circumstances  were  reported  by  the  mother 
and  sisters. 

Miss  Booth  is  18  years  of  age;  she  had  been  inoculated 
for  the  small -pox  at  five  years  of  age,  and  had  been  affected 
with  the  usual  degree  of  fever;  the  arm  had  been  violently 
inflamed,  and  an  eruption  of  small-pox  pustules  had  ap- 
peared round  the  inoculated  part,  from  which  matter  had 
been  taken  by  Mr.  Kennedy,  the  surgeon  who  attended  her. 
Mr.  Kennedy  expressed  himself  satisfied  that  miss  S.  Booth 
bad -passed  regularly  through  the  disease. 

The  usual  scar  of  small-pox  inoculation  is  perfectly  evi- 
dent on  the  arm. 

On 
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On  Thursday,  June  eoth,  miss  Booth  was  seized  with 
fever,  distinguished  by  vomiting,  violent  head-ache,  pains 
in  the  back  and  loins. 

The  symptoms  continued  till  Saturday,  June  22d,  in  the 
evening  of  which  day  some  pustules  came  out  on  the  tore- 
head  and  sc;ilp. 

Sunday,  June  SSd,  a  more  complete  eruption  appeared 
on  the  face  and  neck,  and  she  was  relieved  from  the  violence 
of  the  fever.  The  vomiting  however  continued,  the  throat 
became  very  sore,  and  a  salivation  began. 

Monday,  June  24.  The  eruption  extended  itself  on  the 
body,  the  fever  was  still  more  abated,  but  the  salivation, 
soreness  of  the  throat,  and  vomiting,  were  urgent  symptoms. 

Tuesday,  June  25th,  the  fourth  day  of  the  eruption. 
The  salivation  and  retching  continued,  with  soreness  of 
ihroat. 

Wednesday,  June  26th,  fifth  day  of  the  eruption.  Pus- 
tules were  noticed  on  the  lower  extremities,  those  on  the 
face  advance,  and  the  ey»is  are  swelled  ;  the  number  of  the 
pustules  on  the  head  and  face  is  about  two  dozen. 

Thursday,  June  C7th,  sixth  day  of  the  eruption.  The 
pustules  on  the  face  begin  to  turn.  She  still  suffers  from 
sore  throat  and  salivation.  This  evening,  contrary  to  ad- 
vice, she  went  to  her  business  at  the  theatre. 

Friday,  June  2Sth,  seventh  day  of  the  eruption.  The 
pustules  on  the  face  are  turned,  those  on  the  lower  ex- 
tremities are  few  in  number,  but  well  filled,  and  not  yet 
changed. 

Saturday,  June  29th,  eighth  day  of  the  eruption.  She 
only  complains  of  sickness.  After  this  day  the  pustules 
turned  and  dried  on  the  lower  extremities,  and  no  complaint 
remained. 

This  case  appeared  to  have  been  a  very  mild  case  of  di- 
stinct small-pox.  T5  n 

^  Robert  Bree. 

This  case  was  visited  by  the  greater  number  of  members 
of  the  Board,  and  also  by  the  director,  and  was  attended 
by  Mr.  Hewson,  of  James-street,  Covtnt  Garden,  who  en- 
tertains no  doubt  of  this  having  been  a  case  of  distinct  small- 
pox. 

III.  Case  of  John  Godwin. 

Mrs.  Godwin,  No.  6,  Stratton-street,  Piccadilly,  states, 
that  she  was  brought  to  bed  of  this  son  in  October,  1800; 
that  six  weeks  after  he  was  born,  the  small- pox  prevaded 
very  much  in  her  neighbourhood,  and  one  child  died  of  it 

in 
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in  ihc  house  in  which  she  lived.  About  this  time  her  son 
was  attacked  with  very  vloler^t  fever,  succeeded  by  a  copious 
eruption  all  over  the  face  and' body,  which  was  declared  by 
Mr.  Smith,  an  apothecary  wl)o  attended  him,  to  be  the 
small- pox,  and  which  was  ten  or  twelve  days  before  it  com- 
pletely scabbed  and  dried  ofi". 

Some  time  after  this,  a  brother  of  her  husband,  a  medical 
jpan,  who  had  not  seen  the  child  during  iis  illness,  inocu- 
lated him  for  the  small- pox,  in  order  to  insure  his  complete 
security;  a  small  puuple  on  the  part  was  only  formed, 
which  soon  disappeared,  and  no  fever  or  eruption  ensued. 
About  six  weeks  ago,  this  boy,  now  eleven  years  old,  was 
attacked  with  fever,  followed  with  an  eruption,  which  broke 
out  on  the  lace,  body,  and  limbs,  exhibiting  the  ordinary 
appearance  of  small-pox,  and  which  turned  on  the  eighth 
day. 

Mr.  Kerrison,  of  New  Burlington -street,  who  attended 
this  boy,  states,  that  the  eruption  exhibited  the  exact  ap- 
pearance, and  passed  through  all  the  stages  of  distinct  small- 
pox. He  also  from  this  l)oy  inoculated  a  child  who  had 
fever  at  the  usual  limcj  followed  by  a  slight  variolous  erup- 
tion. 

The  history  of  the  former  disease  was  procured  from  Mrs. 
Godwin,  and  the  history  of  the  second  attack  of  small-pox 
from  Mr.  Kerrison,  by  Mr.  Moore,  director  of  vaccination 
at  this  establishment. 

IV.  Case  of  Peter  Sylvester^  No.  10,  Cross  Street,  Carnaby 
Market. 

This  boy's  parents  arc  both  dead.  He  was  born  on  June 
7th,  1798,  and  on  the  21st  of  February  following  uas  ino- 
culated for  the  small  [)ox  by  Mr.  Ring,  of  New-street,  sur- 
geon. Mr.  Ring  shov^ed  the  director  of  vaccination  at 
this  establishment,  his  account  book  of  that  period,  iiv 
which  there  is  a  charge  regularly  entered  for  inoculating 
this  boy  for  the  small -pox. 

The  cicatrix  on  his  arm  is  still  conspicuous,  and  six  or 
seven  small- pox  pits,  occasioned  by  the  former  eruption, 
have  marked  his  face. 

On  the  24ih  of  June  last,  this  boy  was  taken  ijl  with  fe- 
ver; on  the  27th  an  eruption  on  the  skin  took  place.  Mr. 
Moore,  the  director,  saw  him  on  the  30th  :  the  spots  on  the 
skin  were  very  numerous,  but  distinct,  and  the  skin  round 
their  bases  was  inflamed  ;  many  had  formed  within  the 
mouth  and  throat. 

Julv  1st,  the  eruption   has  now  assumed  the  appearance 

of 


Hcport  of  the  National  Faccine  Estalllshment.      515 

of  genuine  small-pox,  the  pustules  are  augmenting,  and  i\\% 
face  is  beiimiiiug  to  swell.  2d.  Tiie  pustules  are  larger, 
and  the  face  much  swelled.  3d.  The  pustules  on  the  f'ac« 
are  at  the  height,  and  the  eyes  are  nearly  closed.  4th.  Th« 
pustules  on  the  face  have  all  begun  to  turn;  all  fever  ig 
gone. 

This  case  is  drawn  up  from  the  notes  of  Mr.  Moore.  The 
case  v\'as  visited  by  several  members  of  the  Board,  and  by 
many  other  medical  genileirien  of  the  highest  respectability. 

From  the  period  at  which  the  violent  opposition  to  small- 
pox inoculation  sub'^ided,  till  the  establishment  of  vaccina* 
tion,  no  reasonable  parent  has  refused  to  allow  his  children 
the  benefit  of  inoculation,  although  it  has  been  generally 
acknowledged  that  the  inoculation  of  the  small-pox  some- 
times produces  a  fatal  disease;  and  if  at  that  time  the  in- 
stances in  which  the  natural  small-pox  had  occurred  after 
inoculation,  had  been  communicated  to  the  public,  every 
intelligent  man  would  undoubtedly  have  still  continued  the 
same  course,  from  a  desire  of  affording  his  children  the  best 
chance  of  safety,  although  his  confidence  in  the  absolute 
security  from  natural  small-pox  must  have  been  in  some 
degree  abated. 

In  the  same  manner,  no  effect  injurious  to  vaccination 
ought  to  result  from  the  knowledge  of  the  above  failures. 
Parents  always  had  been  apprised  that  there  were  occasional 
failures  of  vaccination,  but  they  were  always  aware  that 
pone  of  their  children  would  die  of  vaccine  inoculation;  and 
that  when  it  failed,  the  succeeding  small-pox  was  almost 
always  much  mitigated  and  disarmed  of  half  its  terrors.  It 
was  natural  therefore,  that  they  should  choose  vaccination 
as  the  less  dangerous  disorder,  and  the  same  reason  still 
exists  for  their  perseverance  in  that  choice.  If  there  be 
constitutions,  which  are  twice  susceptible  of  small  pox,  a 
disorder  which  produces  a  violent  action  upon  the  human 
frame,  and  often  destroys  life,  it  is  natural  to  expect  that 
vaccination  should  not  in  every  instance  prevent  the  small- 
pox, and  that  the  anomaly  which  occurs  in  the  one  disease 
should  likewise  take  place  in  the  other.  It  is  ever  to  be 
tcpt  in  view,  that  the  number  of  deaths  from  inoculated 
»mall-pox,  exceeds  the  number  of  failures  of  vaccination. 
It  appears  from  the  present  state  of  our  information,  thai 
one  person  in  three  hundred  dies  frqm  the  inoculated  small- 
pox, and  that  there  is  perhaps  one  failure  in  a  thousand 
after  vaccination.  An  individual,  who,  under  such  cir- 
cun)stances,  should  prefer  the  inoculation  of  his  children 
for  the  small-poXj  to  submitting  them  to  vaccination,  would 

bo 
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be  {;uiltv  of  an  improvidence  similar  to  that  of  a  parent 
who  should  choose  i'ov  liis  son  a  military  service,  in  which 
.there  was  one  chance  in  three  l^undrcd  of  being  killed,  ih 
preference  to  a  station,  where  there  was  only  one  chance  in 
a  thousand  of  being  slightly  wounded. 

Tlie  Board  aie  of  opinion,  that  vaccination  still  rests  upon 
the  basis  oh  which  it  was  'pJaced  by  the  Reports  of  the  se- 
veral Collcs;es  of  Physicians  and  Surgeons  of  the  United 
iCinc-dom,  which  were  laid  before  Parliament  in  the  year 
■1807.  1  hat  the  general  advantages  of  vaccination  are  not 
tliscredited  bv  the  instances  of  failure  which  have  recently 
occuired,  the  proportion  of  failures  still  remaining  less  in 
number  than  the  deaths  whicVi  take  place  from  the  inocu- 
lated small-pox.  They  are  led  by  their  information  to  be- 
lieve, that  since  this  practice  has  been  fully  established,  no 
death  has  in  any  instance  occurred  from  small-pox  after 
vaccination. — That  in  most  of  the  cases  in  which  vaccina- 
tion has  failed,  the  small- nox  has  been  a  disease  remarka- 
bly mild,  and  of  unusually  short  duration  ;  and  they  are 
further  of  opinion,  thai  the  severity  of  the  symptoms  with 
which  Mr.  Grosvenor  was  affected,  iorms  an  exception  to 
a  general  rule. 

That  absolute  security  from  the  natural  small-pox  is  not 
evan  to  be  attained  by  small-pox  inoculation,  is  sufficiently 
evident  from  the  annexed  cases ;  and  the  Board  are  enabled 
to  state,  that  they  have  been  made  acquainted  with  instances 
of  individuals  who  have  twice  undergone  the  natural  small- 
pox. 

Under  all  these  circumstances,  the  Board  feel  justified  in 
still  recommending  and  promoting  vaccination,  and  in  de- 
claring; their  unabated  confidence  in  this  practice.  Sincfe 
in  sorne  peculiar  frames-  of  constitution  the  repetition  of 
small-pox  is  neither  prevented  by  inoculation  nor  casual 
infection,  the  Board  are  of  opinion,  that  in  such  peculiar 
constitutions  the  occurrence  of  small-pox  after  vaccination 
may  be  reasonably  expected,  and  perhaps  in  a  greater  pro- 
portion ;  but  with  this  admission,  they  do  not  hesitate  to 
maintain,  that  the  proportionate  advantages  of  vaccinatioi;! 
to  individuals  and  the  public,  are  infinitely  greater  thari 
those  of  small-pox  inoculation. 

They  are  anxious,  that  the  existence  of  certain  peculiarities 
of  the  human  frame,  by  which  some  individuals  are  ren- 
dered by  naiure  more  or  less  susceptible  of  eruptive  fevers, 
and  of  the  recurrence  of  such  disorders,  should  be  publicly 
known ;  for  they,  feel  confident,  that  a  due  consideration  of 
these  circumstances^  and  a  just  feeling  of  the  welfare  of  the 
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community,  will  induce  the  public  to  prefer  a  mild  disease 
like  vaccination,  which  where  it  fails  of  superseding  the 
small- pox,  yet  mitigates  its  violence,  and  prevents  its  fatal 
consequences,  to  one  whose  elTects  are  frequently  violent; 
ID  one  which  often  occasions  deformity  and  blnulncss  ;  ancf, 
when  it  is  contracted  by  casual  inleclion,  has  been  sup- 
posed to  destroy  one  in  six  in  all  that  it  attacks.  And  it  mu^t 
not  be  forgotten,  that  in  a  pul)licvievv  this  cun^titutes  the 
great  objection  to  inoculation  of  the  small-pox,  that  by  its 
contagion  it  disseminates  death  throughout  the  empire, 
whilst  vaccination,  whatever  be  tlie  comparative  security 
which  it  affords  to  individuals,  occasions  no  subsequent 
disorder,  and  has  never,  by  the  most  violent  of  its  opposers, 
been  charii;ed  with  producing  an  epidemical  sickness. 

By  Order  of  tlie  Board, 
July  18, 1311.  Jas.  Heuvev,  Reijister. 


XLI.  Ohservalions  on  the  Article  "  Fermentation,"  con- 
tained in  M.  Chaptal's  Nonveau  Conrs  complet  d'Agri' 
culture.  By  M.  Dupoktal,  M.  D.  Professor  of  Physic 
and  Chemistry  in  the  Academy  of  JMonlpellier,  (M'c.  * 

J.  HE  equilibrium  in  the  composition  of  vegetable  sub- 
stances is  speedily  destroved  when  their  life  escapes  frc/Ui 
them.  These  substances  very  soon  undergo  a  ehanne  iu 
their  appearance,  the  principles  which  compose  them  react- 
ing upon  each  other  ;  they  are  arranged  in  a  new  order,  and 
in  new  propoftions,  whence  result  produiCts  very  diiTerent 
from  those  substances  which  gave  rise  to  their  production. 

These  products  vary  according  to  the  nature  of  the  sub- 
stances, and  according  to  the  various  circumstar.ces  which 
acconn)any  their  change.  Thus,  vegetable  substances  uhich 
are  decomposed  in  some  peculiar  circunistances,  undergo 
a  spontaneous  alteration  u  hich  is  called  fermentation,  of 
which  the  product  is  bread,  an  intoxicating  liquor,  or  vine- 
gar, according  to  the  njattcr  subjected  to  fermtnlation  j 
while  recent  herbaceous  plants,  whicl> putrefy,  give  rise  to 
the  formation  of  mould. 

These  are  the  facts  pointed  out  by  M.  Chajttal  in  the 
work  I  am  now  to  analyse.  Examining  lifst  the  fermen- 
tation of  vegetables  of  a  fleshy  and  juicy  texture,  when 
collected  into  a  largo  heap,  he  details  the  conditions,  the 
phenomena,  and  the  result  of  the  process.  He  afterwards 
considers  the  operation  in  each  of  tiie  separate  parts  of 

*  Annaks  de  Chimie.,  1810, 
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which  vegetables  consist  ;  he  confines  himself  to  tlic  three 
kinds  of  fennentalion,  called  ihc  pannari/,  the  vhiotis,  and 
the  acetous.  We  shall  follow  the  author  in  his  develop- 
ment, and  make  some  observations  on  the  most  interesting 
of  his  facts. 

\5t.  Of  the  Pannary  FermeiUation. 

The  making  of  bread,  the  food  of  almost  all  Enropeans, 
is  a  domestic  chemical  operation,  since  in  it  those  sub- 
stances which  are  the  most  essential  to  the  sustenance  of 
man  undergo  a  change  in  their  nature.  These  substances 
are  found  united  in  the  meal  of  the  farinaceous  seeds,  es- 
pecially in  those  of  wheat,  which  furnishes  the  best  bread. 
M.  Chaptal  has  found  this  latter  farina  to  consist  of  starch, 
gluten,  mucilage,  and  sugar.  We  n)ay  add  to  then)  the 
ferment,  tlie  vegetable  albumen,  calcareous  phosphate,  Sec. 
which  must  be  reckoned  in  the  number  of  materials  which 
compose  it.  What  share  has  each  of  these  principles  in 
carrving  on  the  pannary  fermentation  ?  It  is  generally  be- 
lieved that  the  farina  being  reduced  into  a  paste,  the  mu- 
cous saccharine  jirinciple  undergoes  ihe  vinous  fermenta- 
tion, that  the  starch  has  a  tendency  to  become  acid,  and 
that  the  gluten  and  albumen  enter  into  putrefaction. 

I  cannot  entirely  accord  with  this  doctrine.  It  appears 
to  me  to  be  more  correct,  to  suppose  that  the  ferment,  after 
havinfr  converted  the  sugar  of  the  farina  into  carbonic  acid 
gas,  and  into  alcohol,  changes  this  into  acetic  acid ;  that 
at  the  same  time  the  gluten  and  the  albumen  are  in  part  de- 
composed, acetic  acid  is  again  produced,  some  ammonia^ 
and  more  carbonic  acid  gas,  &c.  ;  and  that,  the  starch 
uniting  with  the  undecomposed  gluten,  there  results  a 
compound,  the  further  alteration  of  which  is  prevented  by 
the  actKin  (if  fire,  which  combines  still  more  intimately 
theee  principles. 

This  theory  of  the  pannary  fermentation  seems  to  me  to 
be  supported  by  the  following  facts. 

1st.  Those  farinse  which  are  deprived  of  the  fermenting 
principle,  or  those  which  scarcely  contain  any  of  it,  al- 
ways  aflbrd  heavy  bread,  although  the  muco-saccharine 
principle  forms  a  part  of  them  ;  ibr  this  substance  not  bc- 
\iw  a  fermentable  principle,  it  cannot  ferment  of  itself, 
aliliough  it  does  so  by  means  of  a  ferment.  I'hus,  it  is 
customary  to  add  to  the  dough  a  leaven,  taken  from  bread 
already  fermented,  or  ihe  yeast  of  beer,  as  is  tlie  practice 
in  Paris. 

2.  Dough  is  always  acid,  notwithstanding  that  the  vola- 
tile 
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tile  alkali  fornieil  in  the  operation  neutralizes  one  part  of 
the  acetic  acid,  as  is  proved  hv  the  ainmoniacal  odour  of 
dough  treated  bv  potass.  Bread  itself  alwavs  contains  a  little 
of  this  acid,  which  heightens  the  flavour  of  it. 

3.  The  starch,  the  undeconipnsed  gluten,  and  the  other 
materials  of  the  dough,  are  so  intimately  united  by  the  bak- 
ing, that  it  is  no  longer  possible  to  separate  them.  We  can 
discover  by  the  distillation  of  bread  an  animal  matter,  for 
it  forms  ammoniacal  acetate  ;  but  a  less  quantity  of  this  is 
obtained  from  it  than  of  farina,  according  to  the  observa- 
tions of  M.  Vauquelin, 

4.  The  formation  of  carbonic  acid  gas  is  rendered  evident 
by  the  volume  which  the  dough  acquires,  and  by  the  nume- 
rous cavities  which  are  seen  in  it.  This  gas  escaping 
while  the  bread  is  bakiiic:,  dilates  the  mass  still  more,  which 
causes  the  air  to  lodge  in  those  cavities  ;  an  important  cir- 
cumstance,— whence  results,  sav  they,  the  remarkable  wliite- 
ness  of  bread,  full  of  little  holes,  so  light,  delicate  and 
sapid,  in  comparison  with  the  bread  destitute  of  them, 
which  is  heavv,  compact,  and  of  a  disagreeable  taste. 

It  is  therefore  more  particularly  iha  Jerment  which  has 
the  most  active  share  in  producing  pannification.  Added 
to  dough  in  small  quantity,  the  operation  is  glow  and  in- 
complete ;  in  too  large  proportion,  the  fernientation  goes 
on  so  rapidly  that  it  becomes  necessary  to  check  it.  fn 
this  last  case  M*  Chaptal  proposes  to  knead  some  carbo- 
nate of  |)otass  with  the  douoh,  which  will  neutralise  the 
excess  of  acetic  acid.  Our  gr)od  housewives  content  them- 
selves with  uncoveiing  the  douo-b,,  dividino;  it,  and  expos- 
ing it  to  the  air,  in  order  to  d;nnnish  the  temperature  of 
the  fermenting  mass  ;  and  this  management  sometimes 
succeeds. 

2.   Of  the  Vinous  Fermentation. 

This  operation  can  onlv  take  place  when  suear,  water, 
and  a  ferment  are  mixed  together.  Sugar  is  the  matter  of 
fermentation  ;  the  ferment  is  the  aacni  of  it  ;  the  presence 
of  water  is  a  necessary  condition,  as  well  as  a  certain  de- 
gree of  temperature.  It  is  because  these  three  substances 
exist  in  a  state  of  union  in  the  saccharine  juices,  that  these 
are  capable  of  the  vinous  fermentation. 

What  are  the  chemical  changes  which  substances  sub- 
jected to  the  vinous  fermentation  undergo  ?  If  one  consi- 
ders the  composition  of  these  substances,  and  that  of  the 
.produces  of  the  operation,  it  will  be  ea^y  to  con cive  with 
M.  Thenard,  that  in  it   tlie  fcrn)eiU  takes   away  from  the 

sugar 
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sugar  a  small  (juanlity  of  oxypjcn,  whereby  it  becomes  a 
subslance  sui  generis,  whose  principles  not  being  able  to 
renviin  in  their  present  arrangement,  react  upon  each  other, 
combine  in  a  new  and  different  order,  producing  alcohol 
dissolved  in  water,  and  more  carbonic  acid  gas;  the  fer- 
ment which  caused  these  phnanomena  is  itself  altered  in 
part,  and  precipitated  ;  wliile  the  water  only  serves  to  bring 
the  molecules  into  contact,  and  to  retain  the  alcohol. 

The  niethods  in  use  for  subjecting  different  substances 
to  the  vinous  fermentation,  may,  according  to  M.  Chaptal, 
be  reduced  to  two  ;  decoction  and  expression.  The  first  is 
practised  by  means  of  water  in  the  fermentation  of  the  fa- 
rinaceous grains,  in  making  beer  ;  the  second  is  employed 
in  fermentation  of  juices  wliich  afford  the  different  sorts  of 
wine.  The  details  I'urnished  by  the  author  on  the  prepara- 
tion of  beer  being  borro>.ved  from  Thomson,  1  shall  not 
notice  them,  especially  as  I  have  a  great  number  of  facts 
to  relate  on  the  art  of  making  w'ine. 

0«  tfie  vinous  Fermentation  of  the  Juice  of  the  Grape^ 

The  sugar  and  the  ferment  existing  isolated  in  the  grape, 
it  becomes  necessary  to  press  this  fruit  to  obtain  from  it  the 
juice  called  must,  in  which  these  two  vegetable  principles 
are  mixed  together.  This  Tintst  speedily  ferments  at  the 
temperature  of  12^  of  Keaunmr*.  M.  Chaptal  says  it  is 
necessary  to  fill  the  vat  all  at  once,  in  order  to  avoid  the  suc- 
cessive fermentations  that  take  place  when  the  must  is  put 
in  at  various  times,  as  this  circumstance  readers  the  wine  of 
a  bad  quality. 

This  may  be  the  case  indeed  in  countries  to  the  north, 
where  the  grapes  being  very  watery,  and  but  little  sweet, 
cannot  support  anv  derauijement  in  the  fermentation  ;  but 
in  these  soutliern  climates  this  phaenomenon  seldom  shows 
itself*  It  must  necessarily  require  many  days  to  fill  a  vat 
which  contains  50  muids,and  yet,  hou'ever,  the  wine  is  very 
excellent  which  is  made  in  this  enormously  large  vessel. 

Before  the  must  is  put  into  the  vat,  this  latter  ought  to 
be  cleaned  with  the  greatest  care;  then  the  liquor  is  to  be 
left  to  ferment  in  it.  According  to  M.  Chaptal,  the  vinous 
fermentation  is  inPiuenced  by  a  variety  of  circumstances, 
into  vvhicli  I  am  successively  to  inquire. 

1 .   Of  the  Influence  cf  Temperature  on  Vinous  Fermentation. 
Tv.-elvc  degrees  of  Reaumur's  thermometer  appears  to  be 

*■  Aboin  "50  of  Fahreuheif. 
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the  most  suitable  temperature  for  the  vinous  fermentation. 
Below  this  degree  it  languishes;  above  it,  it  ijeconu-s  tunuil- 
tuous.  But  it  is  not  the  temperature  of  the  ph^ce  only,  where 
(he  fermentation  is  going  on,  which  influcnees  it ;  the  Abb6 
Kozier  has  proved  that  the  temperature  of  the  grapes,  at  the 
time  of  the  xintaiie,  has  a  eonsiderable  effect  upon  it,  that 
the  fermentation  is  always  slow  in  proportion  to  (he  low 
teinperature  of  the  grajies  when  they  are  gathered.  This 
phcenomenon  was  observed  last  year  at  Montj^ellier.  The 
vintage  did  not  commence  till  the  latter  end  of  October, 
and  the  weather  was  cool ;  the  mwit  fermented  badly  in  the 
vat,  and  the  wine  produced  from  it  was  not  so  strong;  it 
appeared  more  tart  than  usual  when  it  vvas  tunned.  This 
wine  did  not  part  with  its  bad  qualities  until  it  had  under- 
gone a  new  fermentation  in  the  vessel,  which  continued 
some  months. 

One  very  singular  circumstance,  and  which  has  been 
shown  by  M.  Chaptal,  is,  the  ditTicuIty  of  restoring  the 
temperature  oi'  must,  when  it  is  very  low,  so  as  to  make  the 
fermentation  go  on  in  a  regular  manner.  '*  I  diluted,"  says 
the  author,  *'  some  extract  of  the  must  of  grapes,  with  wa- 
ter at  four  degrees  above  the  freezing  point.  I  added  some 
yeast  of  beer  to  accelerate  the  fermentation.  The  fermen- 
tation took  place  in  a  short  time,  when  the  temperature 
was  elevated  to  16  degrees,  but  it  very  soon  dniiinished. 
Alike  quantitv  of  extract  diluted,  and  healed  to  the  tem- 
perature of  16  degrees,  for  two  days  before  the  yeast  was 
added  to  it,  underwent  a  very  regular  and  complete  fermen- 
tation," 

2.  On  the  Injluence  of  Air  on  the  Vinous  Fermentation. 

In  order  that  fermentation  mav  take  place,  and  go 
through  its  stages  in  a  steady  and  regular  n)aii'it:i,  it  is  ne- 
cessar)'  that  there  be  a  free  communication  l^etween  the 
fermenting  mass  and"  the  air.  Should  we  not  conclude 
from  this  fact,  that  the  air  enters  as  a  principle  into  the 
product  of  this  operation,  or  as  an  element  of  decomposi- 
tion ?  The,  experiments  of  M.  Chaptal  contradict  this  con- 
clusion, for  he  has  never  seen  the  air  absorbed  in  the  vi- 
nous fermentation.  Its  influence  is  confined  to  the  facili- 
tatino"  the  disengagement  of  the  carbonic  acid  gas  produced, 
the  presence  of  which  would  check  and  even  stop  the  fer- 
nientatiun.  The  free  contact  of  air,  although  so  useful  in 
this  respect,  has,  however,  one  disadvantage,  that  it  occa- 
sions a  considerable  loss  of  aroma  and  alcohol.  Thus  it  is 
well  known  that  wine  fermented  in  vessels  nearly  close,  is 
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often  the  most  generous  and  of  the  most  aerce;ible  flavour. 
It  is  to  secure  these  advaiUages,  without  totally  inierrupting 
the  communication  with  the  air,  that  M.ChaiUal  advises  to 
cover  the  vat  witli  hoards  upon  v\hich  is  suspended  a  co- 
vering of  old  liueu  cloths  ; — an  excellent  method,  and  easily 
put  in  practice,  as  the  cost  of  it  is  so  tiifling. 

The  loss  of  alcohol  in  the  vinous  fermentation  is  proved 
by  the  exijcriments  of  Dom  Gentil,  and  by  the  happv  ap- 
plication of  them  by  M.  Chaptal,  in  his  manufactory  of 
vinegar.  It  is  also  proved,  prcibably,  by  the  two  following 
facts.  Some  while  grapes  found  whole,  bv  M.Coste,  at 
the  top  of  the  vat  in  the  time  of  tunning,  tasted  precisely 
like  grapes  ])rcserved  in  brandy.  I  also  saw  some  grapes, 
under  similar  circun)stances,  entirely  coated  with  small 
crystals  of  acidulated  tartrite  of  pota?s.  Do  not  these  two 
phaenoniena  show  that  the  grapes  had  absorbed  a  portion  of 
the  alcohol  which  escaped  duriiiij  fermentation,  and  were* 
thereby  deprived  of  a  certain  quantity  of  their  water  of 
vegetation?  I  have  no  hesitation  in  thinking  so. 

[To  be  continued.] 


XLIl.  Intelligence  and  Miscellaneous  Articles. 

THE   COMET. 

Obseivations  of  the  Jppearance  of  the  Comet.  ByW,  Crane, 
£sq.  of  Boston  J  Liii  coins  hire. 

A.  HE  brilliant  appearance  which  the  comet  now  makes  in 
the  north,  having  excited  the  attention  nut  only  of  the  stu- 
dents in  astronomy,  but  also  that  of  the  public  at  large,  I 
hope  it  will  direct  many  to  the  pursuit  of  that  beautiful  and 
interesting  science  ;  for,  in  this  country,  it  must  be  observed 
with  regret  that  it  has  not  been  of  late  cultivated  with  the 
ardour  its  importance  demands. 

The  following  observations  on  the  comet  have  been  taken, 
at  eight  o'clock  in  the  evening,  according  to  the  dates  be- 
low : 

From  the  circumstance  of  my  being,  at  present,  in  a  town 
where  I  cannot  have  access  to  astronomical  instruments,  I 
am  under  the  necessity  of  using  a  quadrant  of  my  own 
construction  :  it  is  made  of  well  dried  mahogany,  and  its 
radius  is  14^  inches,  which  gives  nearly  3-lOths  of  an  inch 
for  a  degree.  I  therefore  flatter  myself  they  are  not  very 
erroneous.  Its  situation  respecting  the  right  ascension  and 
declination,  being   taken  from   Senex's   18-inch    celestial 

globe. 
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glohe,  can  only  I'e  regarded  as  an  approximation  ;  but  as 
these  have  been  done  with  great  care,  they  will,  it  is  hojied, 
l)e  found  sufficiently  correct  to  delineaie  Us  ajiparent  path 
in  the  heavens. 

Sept.  7,  1811,  eight  o'clock  in  the  evening,  Boston,  Lin- 
colnshire, lat.  53"*  l'  N.  long.  O^  b'  E. 

From  the  star  jS  in  Ursa~Major  11**  O'.  Ditto  star  y 
15^  15'.     Right  ascension  160''  20'.     Declination  42''  30'. 

Sept.  8. — Fron)  the  s'ar  /3  IS"*  30'.  Ditto  star  y  \b°  o' . 
Right  ascension  l6l°  30'.     Declination  42°  45'. 

Sept.  9. — From  the  star  /S  13-^  15'.  Ditto  star  y  14'  30'. 
Eight  ascension  162''  o'.  Dtclination  42°  5(/.  Oti  the 
6lh  and  yth  the  star  ca  was  seen  through  the  tad. 

Sept.  10. — From  the  star  S  13^  O'.  Ditto  star  y  13°  15'. 
Right  ascension  l63-30'.     Declination  43'  15^. 

Sept.  1 ). — From  the  star  y  12'  45'.  Ditto  star  ;/  in  the 
same  constellation  b**  O'.  Right  ascension  l64"  50'.  De- 
clination 43"  4o'. 

A  line  drawn  from  Cor  Caroli  to  the  star  X  in  the  fool  of 
Ursa  Major  passed  through  the  comet;  also  one  drawn 
from  the  star  ;^,  in  the  same  constellation,  to  the  st,ar  5  in 
Draco,  very  nearly. 

Sept.  12. — A  cloudy  night. 

Sept.  13. — From  the  star  7  12'  o'.  Ditto  "^tar  y^  6'  O'. 
Right  ascension  166'  4o'.     Declination  43''  60'. 

A  line  drawn  from  Cor  Caroli  to  la  in  Ursa  Major,  and 
one  drawn  from  (^  through  1]/,  in  the  same  constellation, 
passed  through  the  comet. 

From  the  above  it  appears  that  the  comet  will  pass  through 
the  neck  of  Asterion,  about  5°  below  the  star  r,  in  Ursa 
Major,  which  I  have  endeavoured  to  show  in  the  diagram  : 
that  it  also  passed  the  ecliptic  about  25^  of  Cancer.  In 
a  sn)all  table  of  comets  which  have  been  observed,  I  find 
this  account  of  those  which  passed  through  Cancer  in  their 
perihelion. 

Cancer. 

1532    21°     f    0" 

I5S0    19      5    50 

166 1     25    58   40 

1739     12   38   40 

1742    2   41    45 

1748    6      9   24 

17G2    15    14      0 
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*  These  are  taken  by  supposing  a  line  to  be  drawn  from  the  comet  to  a 
point  directly  under  the  star. 

To  Mr.  Tilloch.—Sm,  You  will  find  annexed  (see  Plate 
V.)  a  sketch  of  the  situation  of  the  comet,  as  it  appeared 
to  the  eye  on  the  14ih  of  September  181 1,  at  about  8  P.  M. 

The  comet's  place  is  laid  down  from  the  actual  distances 
measured  by  an  exceedingly  good  sextant  made  by  Messrs. 
W.  and  S.Jones;  the  distances  set  down  are  the  mean  of 
three  observations  to  eat^h  distance,  and  can  be  depended  on 
to  within  a  few  seconds.     They  are  as  follows:  viz. 

8'^  o'     7^'  mean  time  comet  at  Alioth  =  18°  46'  48'' 

8    3    22     do do    at  Dubhe  =  19      9    40 

I  am,  &c.  H.  F.  P. 

London,  Sept  .16,18'.'.  ■ 

Longitude  and  iMtiludc  of  the  Comet  deduced  from  the  Ob- 
servations made  at  the  Royal  Observatory,  Greenivich. 

Latitude. 
28°  36'  39" 

29  23  26 

30  10  13 
30  52  38 
31'  41   4 

32  30  43 

33  20  48 

34  9  31 

34  ."i/  27 

35  53  15 

36  44  28 

37  37  49 
ACCOUNT 


Sept.1811 

Mean : 

Time. 

Longitude. 

5 

8" 

0 

4s 

25^     3'  HV 

6 

8 

0 

4 

25    36    12 

7 

8 

0 

4 

26    10      5 

8 

8 

0 

4 

26   47    12 

9 

8 

0 

4 

27    23      7 

10 

8 

0 

4 

28      2   53 

11 

8 

0 

4 

28  42   47 

12 

8 

0 

4 

29   25   35 

13 

8 

0 

5 

0    10   21 

14 

8 

0 

5 

0   57    24 

15 

8 

0 

5 

1    4  3   59 

16 

8 

0 

5 
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ACCOUNT  OF  A  NEW  VOLCANIC  ISLAND. 

Extract  of'a  l^efter  from  a  Gentleman  on  ho.irJ  His  Majesty's  Sliip  Agincoiirt, 
to  his  Friend  in  Arliroath,  dated  River  Tagus,  August  4,  1811. 

*'  Not  having  it  in  my  power  to  inform  you  of  the  pro- 
gress of  the  arts  in  this  quarter  of  tlie  globe,  I  cml)raee  the 
present  opportunity  of  giving  vou  a  circuiristaniial,  and,   I 
tlouht  not,  authentic  account  of  the  proceedings  of  nature, 
which,  1  presume,  you  will  find  not  less  interesting.     His 
majesty's   sloop  Sabrina  arrived  here  lately  from  a  cruize 
off  the  Western  Isles  or  Azores,  and  brought  us  the  follow- 
ing account.      On  the  l6lh  of  June  they  observed  two  co- 
lumns of  white  smoke  arising  from  the  sea,  off  the  west  end 
of  the  island  of  St.  Michael's,  which    for   some  time  they 
supposed  to  be  an  engagement,  and  made  all   sail  towards 
it ;  but  were  prevented,  by  the  wind  dying  away,    'i'he  smoke 
continued  to  ascend  with  sometimes  large  flames  of  fire,  and 
they  then   concluded  that  it  was  a  volcano.     Next  day  they 
were  close  in  with  the  island  of  St.  Michael's,  and  found  the 
volcano  situated  about  two  miles  west  of  thai  inland,  and 
still  railing  in  the  most  awful  manner.     Thev  Icarni  Irom 
the  British  consul   at  St.  Michael's   that   smoke  was  first 
observed  arising  from  that  place  on  the  14th  of  June ;   pre- 
vious to   which  there  had  been  several  very  severe  shocks 
of  an  earthquake  felt  at  St.  Michael's,  so  that  the  destruction 
of  the  whole  island   was  much  feared  ;  but  thev  ceased  as 
soon  as  liie  volcano  broke  out.       On  the  ISih  the  Sabrina 
went  as   near  the  volcano  as  she  could  with  saletv,  and 
found  it  siiU   raging  with  unabated  violence,  throwing  up 
from  under  the  water  large  stones,  cinders,  ashes,  Sec.  ac- 
companied with  Several  severe  shocks.     About  noon  oil  the 
same  dav  thev  observed  tlie    mouth  of  the  crater  just  show- 
ing itself  above  the  surface  of  the  sea,  where  there  were 
formerly  40  fathoms  or  240  feet  of  water.     I'hey  christened 
it  '  Sabrina  Island.'     At  three  p.  m.  same  day,  it  was  al>out 
30  feet  above  the  surface  of  the  water,  and  about  a  iurlong 
in  length.      On  the  IQih  they  were  within  five  or  six  'miles 
of  the  volcano,  and   found   it  about  30  feet  in  height,  and 
two-thirds  of  a  mile  in  length  ;   still   raging  as  before,   and 
throwing  up  large  quamities  of  stones,  some  of  which   fell 
a  mile  distant   trom  tlie  volcano.    ,The   smoke  drew  up  se- 
veral, water- s|)t)uls,  which  s^preading  in   the   air,  fell   in  a 
heavy  ram,  accompanied  with  vast  quantities  of  fine  black 
sand,  which  compleielv  covered  the  Sabrina's  decks  at  the 
.  distance  of  three  or  four  miles  from  the  volcano.     On  the 
20ih    they  went  on  a  cruize,  Icavinix  the  volcano  about  1.50 
feel  highland  a  mile  in  length,  stili  raging  as  formerlv,  and 
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continuing  to  increase  in  size.  On  the  4th  of  July  they 
again  visited  tlie  volcano,  and  found  it  perfectly  quiet.  They 
went  oji  shore  on  Sabrina  Island  (as  it  is  now  called),  and 
found  it  very  steep;  its  height  not  less  than  from  200  to 
300  feet.  It  was  with  difficulty  they  were  able  to  reach 
the  top  of  the  island  ;  which  ihcy  at  last  eflccted,  in  a  quar- 
ter \\hcre  there  was  a  gentle  declivity  ;  but  ihc  ground,  or 
rather  the  ashes,  composed  of  sulphureous  matter,  dross  of 
iron.  Sec.  was  so  very  hot  for  their  feet,  that  they  were 
obliged  soon  to  return.  They,  however,  look  possession  of 
the  island,  in  the  name  of  his  Britannic  Majesty,  and  left 
an  English  union  jack  flying  on  it.  The  circun)fere!ice  is 
now  from  two  to  three  miles.  In  the  middle  is  a  large  basin 
full  of  boiling-hot  water,  from  which  a  stream  runs  nito  the 
sea;  and  at  the  distance  of  50  yards  from  the  island,  the 
water,  although  30  fathoms  deep,  is  too  hot  for  one  to  hold 
his  hand  in.  In  short,  the  whole  island  is  but  a  crater: 
the  cliff  on  the  outside  appearing  as  walls,  as  steep  within 
as  they  are  without.  The  basin  of  boiling  water  is  the 
mouth,  from  which  the  smoke,  &c.  issued.  \V[»en  the 
Sabrina  left  it,  several  parts  of  the  cliff  continued  to  smoke 
a  little;  and  it  was  their  opinion  that  it  would  soon  break 
out  again.  —  T  presume  you  are  informed  of  this  strange 
phaenomcnon  before  now  :  however,  as  I  had  the  foregoing 
account  from  a  young  gentleman  belonging  to  the  Sabrina, 
who  WHS  an  eye-witness  of  what  is  related,  I  conceived  it 
likely  to  contain  some  particulars  of  which  you  have  hitherto 
been  uninformed." 

ANTIQUITIES. 

In  page  208  of  our  present  Number  we  have  given  some 
intcrestiuQ,  particulars  resjiecting  lord  Elgin's  discoveries 
in  Greece,  and  the  rich  treasure  of  ancient  sculptures  with 
which  his  lordship  has  enriched  this  country. 

We  have  great  pleasure  in  being  able  to  add,  that  ac- 
co'.inis  have  been  received  from  Mr.  C  R.  Cockerell,  at 
Athens,  of  a  recent  discovery  in  the  island  of  iEgina, 
highly  interesting  to  the  Arts.  In  excavating  the  earth  to 
'  ascertain  the  Hyperlhral  in  the  ancient  Temple  of  Jupiter 
Panhellenius,  in  the  pursuit  of  his  architectural  inquiries, 
a  great  number  of  fragments  of  Parian  marble  of  the  most 
beautiful  sculpture  have  been  raised,  the  parts  of  which 
nf^arly  complete  16  statues,  between  five  and  six  feet  in 
height,  many  of  them  in  powerfid  action,  and  described 
as  not  inferior  to  the  celebrated  sculptures  of  the  Elgin  col- 
lection. It  is  remarkable,  that  of  the  travellers  of  all  na- 
tions who  have  visited  that  celebrated  Temple  for  more  than 
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a  thousand  years  past,  no  one  preceding  Mr.  Cockerell 
should  have  dug  tlirtc  feet  deep,  ihe  whole  of  the  sculp- 
ture's having  been  found  so  near  the  surface,  h  is  conli- 
cienlly  hoped,  that  the  hencHl  of  this  extraordinary  disco- 
very will  be  secured  to  this  count rv,  by  their  prompt  con- 
veyance (  n  boaid  one  of  his  nidjcstN's  ships  of  war  to  a 
-Hiitish  port. —  Indeed  we  have  reason  to  believe  that  orders 
to  (his  efiVct  have  already  been  issued. 

We  are  happy  to  learn  that  ihe  above  is  not  ihe  onlv  op- 
porUmily  wliich  will  be  afforded  to  tlie  admirers  of  ancient 
archiieclure.  A  mission  from  the  Ddeiianii  Societv  is  on 
tlie  eve  ol  departing,  under  the  sanction  of  (jovernment,  iii 
a  rurki^h  Irigaie  destined  ibr  Smyrna,  and  commanded  by 
capt.  Gibraltar.  The  object  of  the  mission  is  to  make  dili- 
gent search  for  antiquities  and  ancient  relies  in  Asia  Minor 
and  the  Ionian  Isles.  A  young  architect  a.ui  draftsman 
of  very  superior  talents  has  generously  abandoned  a  lucrative 
office,  to  aid  by  his  talents  the  views  and  objects  of  this  So- 
ciety. We  have  ni)  doubt  lh;it  the  lesult  of  this  mission 
will  gratify  every  admirer  ot  the  arts,  and  every  man  of  taste, 
curiosity_,and  letters. 

HERCULANEUM    MANUSCRIPTS. 

The  unrolling  and  explanation  of  the  manuscripts  found 
in  Herculaneum  are  pursued  with  much  industry  bv  Messrs. 
Rosini,  Scotti,  and  Pesseite.  Tliey  have,  under  the  pa- 
tronage of  the  Neapolitan  government,  published  lately 
some  fragments  of  a  Latin  poem  r.pon  the  war  between 
Mark  Anlonv  and  Augustus,  and  a  considerable  part  of 
the  second  book  of  Epicurus  upon  Nature  •  the  above  sien- 
tiemen  do  not  dtspaii  even  yet  of  finding  the  \vhoie  trea- 
tise of  this  author.  Tliere  has  also  been  conmiitled  to  the 
press  a  moral  work  of  Pisistraius,  the  celebrated  disciple  of 
Kpieurus  ;  iikewise  some  frauments  of  Cojote  upon  the 
Lycidas  of  i'lato,  and  of  Caniseus  npon  Friendship.  The 
entire  work  of  Philodemus  upon  Rhetoric  is  at  this  mo- 
ment in  a  state  of  forwardness. 

ASCENT  OF  MR.  SADLER's    BALLOON  AT  HACKNEY. 

At  about  seventeen  minutes  before  three,  on  Monday  the 
12th  of  August,  Mr.  Sadler  and  captain  Paget  having  taken 
their  seats,  a  baromever,  thermoineter,  compass,  two  grap- 
piing-irons,  a  telescope,  ballast  amounting  to  about  130  ibs. 
weight,  and  refreshment,  having  been  previously  stowed  in 
the  car,  Mr.  Sadler,  jun.  deaired  all  hands  to  let  go;  and 
inm.ediately  afterwards  ihe  machine  U.gan  to  ascend  in  a 
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nvijestic  manner,  almost  in  a  perpendicular  line,  to  a  height 
of  about  300  vards  ;  it  then  took  an  easieriy  direction. 

At  three  o'clock,  the  balloon  still  continuing  to  ascend, 
the  aerial  travclltrs  observed  heneaih  them  what  appeared  to 
be  two  large  cisterns  of  water,  but  which  suh^eijuent  ob- 
servation proved  to  them  were  the  Kast  Indi.i  docks.  The 
thermometer  no\v  stood  at  .'li'-^,  but  from  some  accident 
uhieh  happened  to  the  barometer,  no  observations  on  that 
could  be  made  during  the  continuance  of  the  voyage.  The 
balloon  being  quite  distended,  it  became  necessary  to  let  out 
some  of  the  gas  ;  and  this  was  done  at  intervals  till  the  bal- 
loon descended.  Ballast,  however,  v\as  thrown  out:  the 
asceirt  of  the  balloon  now  became  very  ra]i  d,  and  the  tra- 
vellers were  soon  at  an  immense  height.  At  ten  minutes 
past  three  they  crossed  the  Thames  at  Galeons- reach,  and 
the  sound  of  a  piece  of  ordnance  from  Woolwich  was  di- 
stinctly heard  by  Mr.  Sadler  and  his  companion  :  they  ob- 
served the  smoke,  which  apparently  arose  from  the  earth. 
Mr.  Sadler  upon  this  waved  his  flag,  and  another  piece  of 
ordnance  was  discharged,  as  if  to  rettun  the  compliment 
as  they  passed.  The  city  of  London,  the  bridges,  the 
Thames,  and  tlie  German  Ocean,  were  then  distmguish- 
able  to  the  aeronauts  ;  and  at  this  period  capta.n  Paget 
drew  the  cork  of  a  bottle  of  Madeira,  and  the  health  of 
the  prince  regent  was  drunk  in  a  bumper.  The  prospect, 
which  at  this  period  for  the  first  tune  presented  itself  to  cap- 
tain Paget,  was  beyond  the  power  of  description  :  the  capital 
was  at  that  time  pronounced  by  him  to  be  a  small  village; 
nor  could  he  be  persuaded  to  the  contrary,  till  the  four 
bridges,  namely,  Loudon,  t^lackfriars,  Westminster,  and 
Batlersea,  which  from  tlieir  intercepting  the  river  were  ren- 
dered more  conspicuous  than  other  objects,  were  pointed  out 
to  him  by  Mr.  Sadler.  As  ihe  aeronauts  contiij.ud  their 
course  down  the  river,  they  were  saluted  hv  the  discharge  of 
several  more  pieces  of  artillery  ;  and  at  half  past  ihree  they 
drank  the  heal(j;i  of  ail  their  friends  at  Hackney.  .About  this 
time  Mr.Sadh  r,  perceiving  that  the  balloon  was  approaching 
the  sea,  ielt  it  prudent  to  look  put  for  a  spot  on  which  to 
effi^ct  a  landing.  They  then  descended  till  the  ships  in  tjie 
river,  irom  Woolwich  to  the  Nore,  became  perfectly  distin- 
gui>hnble. 

On  crossing  the  river  at  St.  Clement's  reach,  the  balloon 
descended  -so  low,  that  the  travellers  distinctly  heard  persons 
conversing  in  the  Gravescntl  boats,  which  were  passing 
down  (he  r-ver,  some  of  whom  cr.ed  oui — "•  Where  are  von 
going?"    Mr=  Paget  threw  out  a  loai'^  which  iell  to  leeward 
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of  one  of  the  boats  :  the  people  on  board,  however,  saw  the 
action,  and  answered  it  by  three  cheers.  At  ten  minutes 
before  four  Tilburv  Fort  came  in  sight,  and  they  had  a  per- 
fect view  of  tlie  town  of  Gravesend.  Mr.  Sadler,  observing 
that  the  country  round  the  fort  was  perfectly  flat,  remarked 
to  his  fellow  voyager,  that  it  would  be  desu'abie  to  land  on 
that  side  the  river;  and  measures  were  taken  to  accomplish 
that  object.  On  their  nearer  approach  to  the  earth,  they 
saw  several  reapers  at  work  in  a  wheat-field,  and  hailed  them 
for  assistance  :  an  immediate  chase  commenced  over  hcdiies 
and  ditches.  The  balloon,  however,  for  some  time  took  the 
lead.  A  brisk  gale  was  now  blowinsi,  which  rendered  the 
descent  extremely  difficult :  the  grappling-irons  were,  how- 
ever, throv\n  out,  and  dragged  along  the  ground.  In  their 
course  they  caught  the  clothes  of  a  labourer,  and  he  became 
so  completely  entangled  that  he  could  not  extricate  himself 
till  his  shirt  was  literally  torn  from  his  back.  Durnig  this 
time  the  car  frequently  touched  the  ground,  and  rebounded 
again  for  several  yards.  Bv  t)ne  of  these  shocks  Mr.  Paoet 
was  thrown  out  of  the  car,  but  had  sufficient  presence  of 
mind  to  catch  hold  of  its  rim,  which  he  persevered  in  hold- 
ing till  assistance  arrived,  when  his  companion  and  himself 
were  released  from  their  perilous  situation,  and  safely  landed 
on  terra Jirma.  At  this  time  it  wanted  five  minutes  to  four 
o'clock,  and  the  travellers  were  within  300  yards  of  Tilbury 
Fort,  and  about  150  from  the  river,  the  vovage  havino  occu- 
pied a  space  of  one  hour  and  thirteen  minutes.  The' balloon 
was  soon  secured  ;  and,  being  placed  in  a  boat,  the  aero- 
nauts passed  over  the  river  to  Gravesend,  where  thev  dined, 
and  immediately  after  proceeded  in  a  post  cliaise-and-four  to 
town,  followed  by  a  crowd  of  spectators,  which  increased  to 
such  a  degree,  that,  long  before  iheir  arrival  in  town,  the 
chaise  could  only  proceed  at  a  walking  pace.  In  this  man- 
ner they  proceeded  to  Hackney,  at  which  place  they  arrived 
at  ten  miiiutes  past  nine  o'clock,  in  perfect  health  and  spi- 
rits. The  only  extraordinary  sensation  which  captain  Paget 
experienced  was  an  extreme  pain  in  the  ear  when  the  balloon 
was  at  Its  greatest  height,  which  gradually  went  off  as  it 
descended,  and  left  hui)  perfectly  free  from  any  inconve- 
nience. 

MR.   SADLEft's  SKCOND  ASCENT. 

INlr.  Sadler  again  ascended  from  Hackney  in  his  balloon, 
on   Thursday   the   29lh  of  August,  at  about  20  minutes 
before   three   p.  M.  accompanied  bv   Mr.  Beaufoy,   son   of 
col.  Beaufoy.     The  wind   blew  strongly  from   the  south- 
west* 
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west,  anil  the  balUion  rose  in  a  majestic  manner.  It  con- 
tinued rapidly  ascending,  and  the  travellers  finding  them- 
selves much  inconvenienced  from  the  number  of  things 
uith  whicli  the  car  v\  as  loaded,  innnediatelv  began,  to  make 
the  necessary  arraniiements  for  their  proposed  experimenis 
— in  the  course  of  wluch  the  flag  vvhich  had  been  held  by 
Mr.  Beaufov,  and  which  he  had  placed  behind  Iutti  on 
the  seat;  unluckily  fell  over  the  side  of  the  car,  and  \\  as 
picked  np  in  Church-fields.  Mr.  Beaufov  describes  the 
scene  which  was  now  for  the  first  time  presented  to  his 
view,  in  the  moj.t  g'ov^ing  terms,  and  says  it  far  exceeded 
ativ  thing  the  most  fervent  imagination  could  have  pictured; 
and  alihouuh  the  prospect  was  considerably  circumscribed 
bv  a  thick  mist,  be  yet.  had  a  view  of  the  Nore,  and  of  all 
the  country  in  that  duection;  but  from  the  density  of  the 
atiT)osphere  towards  London,  he  was  i.nable  to  gel  a  sight 
of  the  metropolis.  On  iheir  passing  over  Wahhamstow, 
thev  distintly  tieard  the  report  of  several  nnnute  gun«,  which 
were  discharged  by  Mr.  Korster  the  banker,  in  consequence 
of  pre^'ious  concert.  The  concu.-^sion  occasioned  by  ihis 
noise,  hovNcver,  bad  no  effect  upon  the  balloon,  which  pur- 
sued its  course  in  the  most  majestic  style.  At  about  half- 
past  three,  while  over  Chehnsford,  it  entered  a  cloud,  which 
was  so  extremely  dense,  that  the  earth  was  soon  completely 
bidden  from  the  view  of  the  aeronauts,  who  were  now  ex- 
posed to  the  eflfects  of  a  severe  storm,  which  very  much  agi- 
tated the  balloon. 

While  in  this  state  they  were  visited  by  a  hail  storm, 
vhich  rallied  ai£ainst  their  vehicle  with  great  violence,  and, 
from  the  subsequent  meltinii;  of  the  stouei,  exposed  them 
to  all  the  inconveniences  of  the  water,  whicli  tr'ckled  from 
the  balloon.  Nolwitlistanding  these  difficulties,  Mr.  Beau- 
fov expressed  a  desire  to  ascend  still  higher  ;  but  Mr.  Sadler 
observing  by  the  compass  that  they  were  taking  a  direction 
towards  the  sea,  and  apprehensive  of  falling  in  the  water, 
thought  it  expedient  to  descend  without  delay,  which  they 
did  by  suffering  a  considerable  quantity  of  gas  to  escape. 
They  soon  once  more  gained  a  view  of  the  earth,  towards 
which  they  rapidly  approached,  'throwing  out  a  little  i)al- 
last  they  again  ascended  :  but  shortly  afterwards  they  de- 
termined to  finish  their  course;  and  taking  measures  ac- 
cordinolv,  they  threw  out  their  grappling-irons,  which 
becommsf  firmly  fixed  in  a  meadow  near  Flast  Thorpe,  they 
got  out  oV  the  car  v\  itb  jierfect  ease  ;  and  with  the  assistance 
of  the  iTiuUilude  collected  on  the  occasion,  ihcy  emptied 
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the  balloon  of  the  Inflammable  air,  and  having  obtained  a 
chaise  from  Kf  Ivetlon,  and  fixed  ihcir  aerial  vehicle  thereon, 
proceeded  to  Hackney. 

Mr.  Sadler  states,  that  when  the  carrying  pigeons  v\hich 
he  look  up  with  him  were  emancipated  from  the  bag  in 
which  they  were  confined,  thev  look  a  circular  flighty  and 
immediately  returned  to  the  balloon,  on  which  the\' perched 
as  if  unwilling  to  leave  it.  Six  of  them  \Aerc,  however, 
at  length  forced  from  the  car,  and  ihcy  winged  iheir  course 
towards  the  region  fiom  whence  they  had  come.  The 
seventh,  on  whicli  the  greatest  dependence  had  been  placed 
for  carrying  intelligence  to  the  friends  of  Mr.  Beaufoy, 
instead  of  obeying  the  wishes  of  his  master,  fiew  to  the  top 
of  the  balloon,  and  there  kept  its  sta'/uin  till  the  descent, 
when  it  few  inio  a  tree,  from  whence  it  was  driven  bv  a 
boy  sent  up  foi  the  purpose.  It  did  net  reach  home  till  the 
mornins:  foUowinir. 


Metcreologicid  Ghserval'wris  made  at  Clapton  in  Hackney, 
from  Aug.  29  to  Sept.  23,  1811. 

Aug.  CQ. — Clear  warm  morning,  with  strong  southerly 
wind.  A  single  parhelion,  or  mock  sun,  was  setn  at  Wal- 
thamstow  about  seven  o'clock.  Soon  after  noon  it  clouded 
over  ;  and  then  hard  showers  came  on.  The  evenij.g  was  fair 
again,  with  flvmg  clouds  and  very  variable  wind.  The 
up|)er  currents  also  blew  in  ditlerent  dire..tions,  as  appeared 
by  Mr.  Sadler's  balloon,  which  went  up  from  [Jackney,  and 
by  many  small  balloons. 

Aug.  30. — The  cirrus  prevailed  throusih  the  day,  ramify- 
ing about  in  a  lofty  region,  while  ciimidl  fioated  along  in  a 
lower  current.  At  night  the  wind  next  the  earth  was  north  ; 
above  it  there  was  a  current  from  the  east  ;  while  beds  of 
cirrocumalus,  still  higher,  passed  over  from  the  south-west. 

Aug.  31. — Misty  morning)  tine  day,  with  various  clouds 
and  variable  winds. 

Sept.  1. — Between  three  and  four  this  morning  Mr.  T. 
F.  Forster  first  saw  the  comet  m  the  north-ea^t.  This  day 
was  calm,  with  lara:e  spreading  cumuli. 

Sept.  2. — Clouded  with  intervals  in  the  morning.  In  the 
evening  the  passage  of  sheets  of  light  flimsy  confluent  cirro- 
cumulus  before  ihe  moon  exhibited  a  corona  coloured  to- 
wards its  edges  with  pale  orange.     Wind  N.  and  N.  E. 

Sept.  3. — Wind  easterly,  and  a  clear  day.  The  evening 
was  clouded,  and  a  breeze  arose  about  eleven  o'clock. 

Sept.  4.— Cool  nonh-easi  wind,  and  generally  cloudy. 

Sept.  5. — Early  the  wind  waa  North,  with  much  cloud. 

It 
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Jtal'tcruMrds  1)1h\v  stioivj;  I'roiu  the  east,  and  tlie  sky  became 
reiiiarkably  clcdr,  aiul  the  air  dry. 

Sept.  6. —  IVri'cclly  clear  all  day,  with  strong  east  wind. 

Sept:  7. — Again  the  sun  rose  and  set  without  a  cloud. 
The  w  ind  east  and  the  air  dry.  In  the  evening  the  western 
horizon  seemed  oF  a  bright  golden  colour. 

Sept.  S. — A  thin  stratus  obscured  the  atmosphere  early, 
followed  by  a  few  light  clouds ;  but  the  alternoou  became 
clear.  By  twilight  a  variety  of  tints  ornamented  the  sky; 
immediately  above  the  set  sun  was  a  bright  gleam  of  white 
light ;  above  this  a  rich  orange  fading  away  into  pale  lake- 
colour.  There  was  a!so  a  fine  crimson  biush  all  around. 
Wmd  S.  E.  and  S. 

Sept.  Q. — A  stratus  followed  by  some  evanescent  cumuli, 
as  the  day  clearer!.  Clear  afternoon.  Some  light  cirri  ap- 
peared in  the  evening.  Small  meteors,  called  iallmg  stars, 
by  night  *'.     Wind  easterly. 

Sept.  10. — A  stratus  followed  by  clear  day,  with  a  few 
cirri.     Sniall  meteors  by  night.     Wind  variable. 

Sept.  1 1 . — Lower  current  of  air  from  S.  W.  Very  hot 
day.  A  strata •!  was  followed  by  a  sky  full  of  large  q/ri, 
generally  pointing  to  the  east.  (Dirrocumuli  and  other  light 
clouds  in  the  evening. 

Sept-  12. — -Wind  easterly.  Linear  cirri  followed  bv  cirro' 
cuwulus,  (kc. 

Sept.  13. — Filiform  and  other  cirri  above,  while  cumuli 
float  below.     VV^nd  S.  E.     Afternoon  and  night  very  clear. 

Sept.  14. — -The  niiiliiform  and  rapid  changes  of  the  cirrus 
to- day  exceed  description.  In  stsme  places  long  sheets  of 
it  first  divided  mto  lines  ;  then,  subdividing,  became  elegant 
TOWS  o\i  cirrocumulus.  To  the  northward  it  presented  itself 
in  lisht  erect  tufts,  curved  like  the  architectural  cyma ; 
while  in  the  zenith,  long  horizontal  columns  of  it  tapering 
towards  the  end,  gave  the  idea  of  a  crocodile's  tail.  The 
formation  of  cirrocuiuu/us  in  different  altitudes  went  on  ra- 
pidly. In  the  evening  the  clouds  were  confu.^ed  and  lofty, 
and  refracted  a  rich  crimson  light.  The  night  became  clear. 
Wind  ea>terlv. 

Sept.  13. — Various  appearance  of  the  cirrut,  and  others, 
like  yesterday.     A  few  small  meteors  at  nicht. 

Sept.  16.  —  Clouded  morning,  followed  by  flying  cu- 
muli. 

Sept.  1 /. — Early  the  eastern  sky:  appeared  very  red.     A 

*  On  the  i.ight  of  the  10th  of  August  small  meteors  of  a  ver}'  peculiar  kind 
prevailed.  They  were  of  a  whitiiji  phosphoric  light,  and  left  long  trains  in 
the  tract  in  whicli  they  passed. 

clear 
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deai  mornino,  with  a  tew  cvapor.iting  ainuil'i,  wliich  passed 
raj)itilv  over  bclut-en  eight  and  ten  o'elock,  idllowed  by  very 
clear  dav.  I  found  by  my  rain  gauge  that  aboiil  nine  incheb 
ol  raia  had  fallen  since  midsununer. 

Sepl.  18. — Very  clear,  with  a  lew  light  clouds.  Fine 
jrolclcn  sun-set :  a  crimson  blush  extended  all  round.  Eva- 
poration of  water  very  grtat  to-day. 

Sepl.  19. — Liyht  cirii,  mixed  with  c'lrroatwiilns,  above, 
little  petroid  ci/)n/di  floating  under.  During  the  day  abun- 
dance of  cinuaivuilus  with  cumuhslrultts  prevailed.  In  the 
evening,  among  numberless  x;onfiguraiions  of  the  clouds, 
louii  sheets  of  cirrostralus  seen  horizontally,  with  pendent 
fringes,  gave  the  idea  of  the  great  ant-eater.    Wind  variable. 

Sipl.^20. —  Cumulostraius  prevailed  through  day  with 
niist\'  air.  In  the  evening  it  was  cloudy,  with  drops  of  rain 
and  flashes  of  liiihtning. 

Stipt.  i'l. — A  stratus  was  succeeded  by  lowering  clouds, 
and  a  gentle  rain,  with  distant  thundtr  and  lightning.  Air 
getting  more  damp.     Wind  very  variable. 

Sept.  22. — Clouded  morning,  followed  by  fair  day,  and 
spreading  cumulostrdtus  and  cumulus.  In  the  evening. large 
cirri  appeared.     The  horizon  misty.     W^ind  S.  W. 

Sept.  23. — Small  rain  succeeded  by  hard  showers,  in  the 
clear  interval;  of  which  varioua  clouds  in  different  stations 
appeared.   Some  flashes  of  lightning  at  niglit.    Much  damper 
by  the  hygrometer  than  hitherto.     Wind  S.  W. 
Yours,  8cc. 

Clapton.  Sept.24.  ISll.  ThOMAS  FoRSTER. 

[In  future  this  journal  will  be  continued  to  the  23d  of  every 
momh.] 

LIST    OF    PATENTS    FOR    NHW    INVENTIONS. 

To  Ralph  Sutton,  of  Birmingham,  brass-founder,  for 
his  improved  self-acting  curtain  or  window-blind  rack.— - 
July  2.  1811. 

To  Robert  Dawson,  of  Rown^am  Place,  in  the  parish  of 
Clifton,  in  the  county  of  Gloucester,  mechanic,  for  his  im- 
proved mode  of  applyino-  any  moving  power  to  n)achinerv, 
and  of  increasing  such  power,  and  of  rendering  machinery 
more  easily  susceptible  of  a  multiplicity  of  such  powers 
at  t!ie  same  or  difVi-rcnt  tinif^s. — Julv  3. 

To  Joseph  Bagnail,  of  Walsall,  in  the  county  of  Stafford, 
sadier  and  iionmo(j^cr,  iov  Ivis  improved  mode  of  makin<'" 
bridle  bifts,  snafHes,  and  bradoons  lor  horses,  and  martin- 
gale hooks  and  rmgSj  whereby  the  leather  or  other  work 
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!>el()nging  to  the  same  may  with  much  greater  convenience 
be  sep.traicd  therefVoin  for  the  purpose  of  altering,  chan- 
ging, repairing,  or  preserving  the  same,  as  occasion  may  re- 
quire.— July  II. 

'f"o  John  Trciucr,  of  Soho  Square,  in  tlie  county  of  Mid-' 
dlesex,  esq.,  tor  his  improvements  in  tlie  apphcation  of 
steam  and  other  jiowcrs  to  uselul  jnnposes  by  means  of 
suitable  apparatus. — July  1  9. 

To  Claude  Celesiin  JVlonnoyeur,  of  the  parish  of  St. 
lAjke,  Chelsea,  in  the  county  of  Middlesex,  gent.,  f(jr  his 
improved  process  for  the  purificaiion  of  ardent  spirits,  l)y 
which  a  pure  neutral  spirit  is  obtained  without  rectification 
or  the  aid  of  fire. — July  22. 

To  Joseph  Badstoue,  of  Rridiieuater,  in  the  county  of 
Somerset,  cabinet-maker,  for  improvemtnts  applicable  to 
bedsteads  and  various  oilier  ihine;s. — July  24. 

To  Donald  Cumining,  of  Wlntefield,  in  the  parish  of 
Rothbury,  in  the  county  of  Northumberland,  farmer,  for 
his  machine  for  reaping  and  cutting  corn,  grass,  and  other 
articles. — July  26. 

To  Henry  James,  of  Birmingham,  merchant,  and  John 
Jones,  of  Birmingham  aforesaid,  gun- barrel  maker,  for 
certain  improvements  in  the  manufacture  of  barrels  for  all 
dcscriptioiis  of  firearms  and  artillery.  — July  26. 

To  Matthew  James  Mayer,  of  Pcntonville,  in  the  county 
of  Middlesex,  mathematical  instrument- maker,  for  his  im- 
proved construction  of  the  instantaneous  light  machine. — 
July  31. 

To  Peter  Durand,  of  Hoxton  Square,  in  the  county  of 
Middlesex,  merchant,  in  consequence  of  a  communication 
made  to  him  by  a  certain  foreigner  residing  abroad,  for 
an  invention  of  certain  improvements  in,  or  additional  to, 
lamps,  for  rendering  the  illumination  more  soft  and  agree- 
able to  the  eye.- — August  3. 

To  John  Ashlty,  of  Homerton,  in  the  county  of  Mid- 
dlesex,  plumber,  for  his  improved  filtering  vessel  for  puri- 
fying and  clcarsino-  water. —  August  7. 

'J"o  Thomas  Cilbert,  of  Great  Yarmouth,  in  the  county 
of  Norfolk,  gent.,  fur  certain  improvements  in  machinery 
for  the  delivery  of  bricks,  tiles,  ornaments,  pottery  ware, 
and  o'.htr  articles  made  in  moulds,  after  the  moulds  are 
fitted. — Aucust  7. 

To  {]oustowu  Rigg  Brown,  of  Edinburgh,  coachmakcr, 
for  certain  iniprovements  in  the  construction  of  wheel  car- 
riages, wheels,  axles,  and  boxes. — August  7. 
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meteorological  table, 
By  Mr.  Carey,  of  the  Strand, 
For  August  1811. 


Div;  of 
^Joiith. 


Thermometer. 


^    i>L 


Hcichr  of 

ttic  Baioiii. 

Inches. 


Weather. 


July   27 
28 

2y 

30 
31 

August  1 
2 
3 
4 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 


68 
6Q 
3S 
61 
37 
59 
60 
56 
57 

54 
56 
55 
54 
50 
52 
60 
55 
bQ 
6() 


17 

55 

18 

59 

19 

63 

20 

62 

21 

56 

22 

63 

23 

58 

24 

60 

25 

56 

26 

55 

71° 

85 

74 

68 

67 

69 

76 

74 

Qd 

69 
64 
60 
59 

62 

73 
68 
68 
QQ 
71 
72 
68 
67 
69 
7-2 
70 
72 
67 
6B 


67° 

68 

60 

51 

56 

60 

6t 

60 

Q2 

51 

50 

51 

53 

54 

50 

51 

39 

5S 

55 

58 

51 

57 

60 

58 

54 

5S 

62 

58 

57 

5Q 

55 


30-21 
•0-2 

29*95 

30- 15 
•06 
•01 

29-8? 
•70 
•76 
•69 
'55 
•63 
•4b 
•55 
•t5 

30-0 
•16 
•16 
•29 
•24 
•01 
•1  1 
•18 
29-70 
•9-2 

30-10 
•05 
29- 9  2 
•70 
.50 
•75 


62 
86 

ei 

56 
46 
4S 
6fi 
62 
36 
30 
10 
70 
0 
0 
£9 
36 
40 
36 
60 
61 
32 
'72 
56 
32 
39 
49 
28 
30 
48 
O 
62 


Fair 
Fair 
Fair 
Cloiulv 
iCloiulv 
Fair 
Fair 
Fair 
F'air 

Siiowery 
Rain 

Fair  [Rain 

|Thuncler    with 
|Sho\\  cry 
Clouiiy 
Fair 
Fair 
Fair 
Fair 
Fai  r 
Cloudy 
Fair 

Fair    TTli under 
Siornis    Willi 
Showery 
Fair 

Showery 
Cloudy 
Cloudy 
Kaia 
I  Fair 


K.B.  The  Barometer's  beidit  is  taken  at  o:ie  o'clock. 
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METEOROLOGICAL  TABLE, 

Br  Mr.  Carey,  op  the  Strand. 

For  September  1811. 


Ih 

:rmom 

eter 

Dry. 

ilic's 

:r. 

Davs  of 
Mouth, 

oc  '^ 

c 

o 
o 

Height  of 

:he  Earom. 

inches. 

Degrees  of 
I'.ess  by  Les 
Hygromet.. 

Weather. 

Aug.  27 

58 

69 

54 

29'90 

36 

Cloudy 

28 

54 

68 

55 

30-11 

44 

Fair 

20 

56 

68 

62 

•05 

36 

Showery 

30 

55 

68 

58 

•20 

60 

Fair 

31 

54 

72 

60 

•05 

63 

Fair 

Sept.  1 

52 

Q6 

54 

•10 

52 

Fair 

2 

50 

64 

54 

•30 

44 

Fair 

3 

53 

61 

53 

•29 

42 

Fair 

4 

52 

62 

54 

•21 

51 

Cloudy 

5 

54 

60 

56 

•20 

56 

Fair 

6 

56 

71 

55 

•18 

82 

Fair 

7 

54 

70 

54 

•20 

69 

Fair 

8 

52 

70 

55 

•25 

45 

Fair 

9i  5) 

73 

55 

•20 

66 

Fair 

10 

55 

74 

62 

•15 

65 

Fair 

11 

58 

■6 

68 

•OS 

78 

Fair 

12 

56 

72 

58 

•20 

66 

Fair 

13 

55 

70 

54 

•20 

60 

Fair 

14 

5^ 

71 

55 

•02 

55 

Fair 

15 

54 

69 

56 

•16 

57 

Fair 

16 

52 

63 

56 

•10 

46 

Fair 

17 

56 

68 

57 

29-99 

60 

Fair 

18 

51 

?2 

58 

•89 

63 

Fair 

19 

58 

73 

56 

•72 

60 

Fair 

20 

59 

73 

57 

•56 

47 

Fair 

21 

57' 

64 

52 

•53 

0 

Raia 

22 

57 

^5 

5.5 

•73 

40 

Fair 

23 

56 

63 

54 

•45 

'^     1 

Rain 

24 

55 

64 

52 

-55 

45 

Fair 

25 

60 

60 

50 

28-84 

0 

■?ain 

26 

50 

61 

48 

29-22 

29 

Showerv 

N.  B;  Tlie  Barometer's  height  is  ta1<en  at  one  o'clock* 
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XLTIT.  'On  the  vew  Nomenclature  adopted  by  the  Royal 
College  of  Physicians  in  the  new  Edition  of  the  Loiidon 
Pharmacopceia. 

To  Mr.  Tilloch. 

Sir,  Another  PharniacopcEia  has  lately  received  the 
ro\aI  sanction,  and  our  physicians  are  again  to  learn  to 
write  a  new  language,  and  our  apothecaries  to  read  it.  The 
names  which  twenty  vears  ago  were  chosen  as  sonorous 
and  significant, are  now  discovered  to  he  barbarous  and  false; 
and  Greek  syllables  are  accumulated  in  yet  more  formidable 
arrav,  to  the  terror  of  old  practitioners  and  the  unspeakable 
happiness  of  voung  ones,  who  "  mouthini:  out  (not)  Ho- 
mer's Greek  hke  thunder,"  will  with  little  labour  and  no 
genius  fill  the  vulgar  world  with  wonder  and  awe  at  their 
astonishing  knowledirc. 

This  rage  for  innovation,  this  contemptible  and  pedaruic 
folly  of  substituting  words  for  things,  — as  if  in  a  new  word 
there  could  b6  a  magic  virtue  not  existing  in  an  old  one, 
and  that  the  i::;etting  by  heart  a  bead-roll  of  new  appellations 
could  really  give  a  new  insight  into  the  properties  of  the 
things  spoken  of, — came  to  us,  as  many  useless  and  many 
mischievous  fashions  have  come,  from  France  ;  and  we  have 
adopted  like  plain  fools,  what  they  proposed  like  acute 
rogues.  It  was  their  policy  to  subvert  all  former  order,  to 
confound  men's  ideas  for  a  time,  and  then  to  substitute  new 
ones:  for  this  purpose  the  changing  of  the  boundaries  and  the 
names  of  their  provinces,  the  adoption  of  new  weights  and 
measures,  with  new  and  barbarous  names  pretending  to  be 
half  Greek  half  Latin,  but  in  truth  neither  the  one  nor  the 
other;  for  tlus  purpose,  these  violent  innovations  with 
nianv  others  of  the  same  sort  had  their  use.  But  for  us, 
whose  medical  system  was  to  remain  unaltered, — for  us,  in 
a  science  where  certainty  and  stability  of  names  are  of  the 
liighest  consequence,  to  adopt  without  a  shadow  of  necessity, 
or  the  least  prospect  of  advantage,  this  wild  lust  of  change, 
has,  I  own,  always  api)carcd  to  me  quite  astonishing;  and  ihe 
more,, as  knowinfi  the  real  science  and  sound  sense  of  the 
late  sir  George  Baker,  under  whose  presidency  this  baleful 
innovation  was  first  adopied  by  the  London  College  of  Phy- 
sicians, 

There  is  no  doubt  that  classification  is  of  absolute  neces- 
sity in  every  science,  particularly  in  nat\iral  hiiiorv,  che- 
mistry, and  medicine,  vwhere  many  different  substances  are 
to  be  treated  of.     Wiihout   some  arranscenicnl,  the  whole 
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would  be  a  mass  of  inextricable  confusion.  It  will  also 
happen,  that  as  science  advances,  substances  anciently  im- 
perfectly understood  will  often  be  transferred  from  one  class 
to  another:  but  this  is  totally  d)ficr.ent  from  changing  their 
names,  which  it  is  almost  always  useless  and  often  dan- 
gerous to  do. 

Will  any  man  assert,  that  a  single  physician  or  even 
apothecarv  did  not  know  the  composition  and  virtues  of 
corrosive  sublimate  and  calomel  to  the  full  as  well  under 
those  names  as  under  the  new  appellations  of  muriate  and 
subnuiriate  of  mercury  ?  But  under  the  former  nomen- 
clature no  mistake  could  well  be  committed  : — under  the 
new  ones,  let  him  who  reads  tremble  lest  t!ie  haste  of  the 
prescriher  or  ignorance  of  the  compounder  should  pour 
down  the  throat  of  his  child  inevitable  death,  instead  of  a 
most  salutary  niedicine.  So  paregoric  elixir  was  known 
to  every  villa2;e  nurse,  nor  could  ignorance  itself  confound 
it  with  laudanum  :  but  now  they  are  both  tmctwce  opii, 
and  only  a  third  word,  marked  in  general  by  its  single  ini- 
tial C,  which  in  hasty  or  careless  vvnliug  may  easily  be 
mistaken  for  a  flourish  of  the  pen,  distinguishes  a  medicine 
of  drops  from  one  of  spoonsful,  and  discriminates  to  the 
apothecary's  boy  the  quieter  of  a  cough,  from  the  quietus 
at  once  of  cough  and  life. 

When  Linnaeus  formed  his  admirable  system  of  botany,  it 
was  necessary  for  him  to  remove  from  their  former  arrange- 
ment many  plants,  and  reclass  them  by  his  improved  me- 
thod. Yet  he  too  was  sometimes  wanton  in  the  exercise  of 
his  power,  and  without  necessity  changed  several  names. 
Was  it  necessary,  or  useful,  for  the  medical  man  to  give  up 
the  trivial  and  universally  known  names  of  plants  for  the 
new  botanical  ones?  Will  an  emetic  work  the  better  for 
the  infusion  of  anthemis  yiohiUs  being  ordered  instead  of 
chamomile  flowers  ?  Is  gum  arabic  harder  to  remember  than 
mimosa  nilvtica  P  which  by  the  by  is  inaccurate,  as  being 
the  name  of  the  tree  producing  the  gum,  not  of  the  gum 
itself. 

Numerous  instances  as  strong  as  these  might  be  adduced 
of  the  foolishness  of  these  changes,  but  I  think  the  above 
may  suffice. 

It  were  something  (though  indeed  but  very  little)  if  in  the 
pedantry  of  Greek  names,  Greek  were  adhered  to ;  but  in 
this  Babylonish  dialect  we  are  presented  with  a  heteroge- 
neous naixture  of  Greek  and  Latin.  We  have  hyperoxi- 
genated  muriatic  acid  (tremendous  to  pronounce!)  and  in 
the  next  line  ^ttZ'muriate  of  mercury.     It  should  at  least 

have 
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have  been  //y/)oniuriate.  So,  too,  mercury  is  hydrargyj-us, 
(a  word  bv  the  by  neither  Greek  nor  Latin,  though  pre- 
tending to  be  the  former),  while  silver  is  argenlum,  plain 
Latin. 

But  perhaps  this  new  language  is  universal  and  permanent. 
The  change,  though  inconvenient,  is  to  be  made  once  for  all. 
Alas!  so  far  from  it,  that,  whereas  the  old  Pharmacopeia 
had  lasted  for  centuries  in  every  corner  of  our  own  islands 
at  least,  and  been  every  where  read  and  every  where  under- 
stood; now,  in  the  progressive  slate  of  chemistry,  we  every 
year  are  proving  that  our  last  year's  ideas  were  false.  Hence 
every  year  is  to  change  our  Pharmacopoeia  with  our  alma- 
nacs; and  what  is  to  the  full  as  bad, our  three  principal  schools 
of  medicine  have  each  their  own  nomenclature,  fitted,  I  sup- 
pose, like  their  almanac,  to  their  own  latitude;  and  Dublin 
and  Edinburgh  and  London  are  nearly  unintelligible  to 
each  other;  so  that  an  unfortunate  patient  who  wishes  that 
an  English  apothecary  should  make  up  his  Irish  or  Scotch 
prescription,  must  send  him  a  book  to  read  it  by,  or  it 
might  as  well  be  written  in  the  ancient  Ogham,  or  dictated 
in  Erse  by  Ossian  the  son  of  Fingal. 

All  this  is  mighty  ridiculous  :  still,  if  it  were  only  ridi- 
culous, I  should  not  have  thought  your  publication  a  proper 
vehicle  for  animadversion  on  it,  but  have  left  it  to  the 
theatres  and  ballad-mongers  to  laugh  at  it  as  it  well  deserves. 
But,  sir,  when  we  reflect  that  in  its  consequences  the  lives 
of  every  one  of  us,  and  of  course  the  lives  of  those  the  most 
dear  to  us,  are  in  a  thousand  ways  involved;  that  to  the 
anxiety  of  sickness  is  to  be  superadded  the  doubt  and  dread 
lest  medical  aid  should  be  in  fact  a  worse  enemy  than  the 
disease  it  professes  to  combat ;  and  this  evil  invades  the 
world  under  the  specious  garb  of  improved  science, — it  be- 
comes not  unworthy  of  the  Philosophical  Magazine  to  in- 
terest itself  in  the  cause  of  hum.anity,  and  to  endeavour  to 
raise  amongst  us  a  cry  which  may  reach  the  ears  of  the  com- 
mon father  of  his  people,  and  induce  him  to  withdraw  the 
permission  he  has  given  for  these  pernicious  and  multiplied 
changes.  I  do  know,  that  when  his  j^rt^  was  obtained  for 
this  newest  change  in  the  London  Pharmacopoeia,  his  own 
native  good  sense  induced  him  to  observe  that  he  thought  it 
all  nonsense.  Had  a  friendly  voice  then  been  raised  to  state 
that  it  was  not  merely  harmless  folly,  but  folly  replete  with 
danger,  I  doubt  not  that  he  would  have  rejected  the  new 
edition  of  nonsense,  and  kept  the  College  at  least  to  their 
older  names,  which,  by  the  habit  of  twenty  years  or  more, 
had  lost  much  of  the  power  f)f  doing  mischief.     That  much 
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serious  nav  fatal  mischief  has  been  done,  every  medical 
jnan  in  cxienslve  practice  well  knows,  though  he  niav  not 
for  obvious  reasons  like  to  tell  it.  One  instance  which  f 
know  to  be  true,  I  will  mention  ;  as  happily  its  conse- 
quences were  not  fatal,  and  its  circumstances  laughable  : — 
Soon  alter  sir  George  Baker  had  published  the  new  Piv\r- 
macoj^oeia,  lady  Baker  was  unwell,  and  applied  to  her  hus- 
band for  relief.  Sir  George  judged  a  gentle  cathartic  to  he 
proper,  and  ordered  an  ounce  of  Epsom  salts  ;  but,  jiroud  ot 
his  new  nomenclature,  wrote  rnagiies.intr'iol.  The  apothe- 
cary's boy  read  magnes.,  but  look  no  heed  of  the  vitriol.; 
and  of  the  drug  so  familiar  to  him,  magnesia  alba,  stirred 
up  an  ounce  with  a  q.  s.  of  peppermint  water,  and  sent  it 
in  a  large  phial  to  lady  Baker.  The  dose  was  nearly  equal 
to  the  whitewashing  her  dressing-room  ceiling,  and  wlien 
emptied  info  a  slopbason  l.ad  a  most  formidable  appearance: 
but  lady  Baker,  with  a  courage  worthy  the  wife  of  Celsus  or  ot 
Musa,  attacked  it  with  a  spoon;  and  had  contrived  to  swal- 
low nearly  enough  to  make  a  plaster  cast  of  the  interior  of 
her  stomach,  when  sir  George  arrived,  and  much  surprised 
asked  his  wife  what  she  whs  about,  and  whether  she  had  a 
sudden  attack  of  green  sickness.  Lady  Baker,  clearing  her 
mouth  as  well  as  she  could  from  the  mortar  that  clogged 
the  fauces,  assured  him  she  was  following  his  prescription. 
A  wife  so  heroic  in  the  cause  oF  medicine  became  doubly 
dear  to  sir  George,  and  he  innnediately  stopped  the  fnrth.er 
progress  of  his  spouse  in  this  p-^^trific  process.  Inquiry  at 
the  apothecary's  soon  cleared  up  the  mistake,  and  the  con- 
sequence to  lady  Baker  was  only  two  or  three  days  unwell- 
ness,  and  two  or  three  doses  of  physic  to  rid  her  inside  of 
its  load.  Had  calomel  been  ordered,  lady  Baker  might  not 
have  been  alive  to  tell  her  story  to  her  husband  at  his  re- 
turn from  his  visits. 

Names  are  given  to  things  for  the  purpose  of  distinguish- 
ing them  from  each  other.  Those  names,  therefi>re,  are 
the  best  which  are  the  shortest,  and  the  most  dissimilar  in 
sound,  as  being  the  easiest  remembered  and  the  least  likelv 
to  be  confounded  or  mistaken;  and  for  the  same  reason 
commonlv  received  names  should  be  as  little  as  possible 
altered.  Significant  names  have  no  real  good,  and  very 
often  tend  to  error.  Owl  or  swan  arc  better  names  for  birds 
than  blackbird,  inasmuch  as  thev  do  not  pretend  to  describe 
anything;  whereas  blackbird  might  lead  to  a  supposition  that 
no  other  bird  of  that  cohmr  existed  amongst  us,  and  might 
induce  a  foreigner  lo  mistake  a  crow  or  a  raven  for  a  black- 
bird. 

That 
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That  sncli  sort  of  names  convey  any  useful  knowledge  of 
the  con)j)osilion  or  eflfcels  of  ihiniis,  is  too  absurd  to  be  as- 
serted. Suppose  that  the  worshipful  company  of  mer- 
chant-tailors were  to  obtain  his  majesty's  order,  lliat  In 
future  brecclics  should  be  called  peripygei,a, — drawers,  sub- 
peripvgeia, — waistcoats,  pcrilhorakidia, — and  coats,  hyper- 
periihorakidia, — Will  any  man  in  his  senses,  uiil  even  the 
authors  of  the  New  Pharmacopoeia,  say  that  there  is  the 
least  reason  to  suppose  our  clothes  will  in  consequence  of 
these  changes  be  l)etier  fitted  to  our  persons,  or  that  our 
orders  for  a  suit  will  be  niore  clearly  understood  ?  But  if 
the  omission  of  a  sub  in  the  order,  sends  us  home  black 
satin  instead  of  lincMi  clithing  to  our  tails,  the  evil  is  not 
great,  nor  the  mischief  irreparable.  The  muriate  instead  of 
the  i^7z/'muriate  of  mercury  will,  in  an  hour,  tran^ler  us  from 
the  jurisdiction  of  the  Royal  College  of  Physicians  to  that 
of  the  worshipful  company  of  parisn  clerks. 

If  the  chemist  in  his  laboratory  chooses  to  puzzle  his 
head  by  ringing  the  changes  on  ate  and  ile  and  et,  and  ous 
and  /c,  and  such-like  fancies,  the  mischief  is  not  verygreaf, 
as  life  and  limb  are  not  likelv  to  be  concerned,  and  onlv 
the  studious  part  of  the  world  trouble  themselves  at  all 
about  the  matter.  But  those  who  introduce  these  ever 
varying  dangers  into  jiraetical  life,  are  in  conscience  answer- 
able ibr  every  mischief  incurred  by  their  wanton  innova- 
tions, although  they  may  not  be  amenal)le  to  tlie  Old  Bailey, 
nor  liable  to  decoction,  in  law  phrase  boiling,  on  the  statute 
of  poisoning. 

In  defiance  then  of  the  clamour  that  may  be  raised 
by  tiic  advocates  of  this  pseudo  science,  let  me  exhort 
those  really  learned  physicians  who  are  at  the  head  of 
the  practice  of  London,  (and  who  I  know  have  no  hand 
in  the  foolish  changes  thus  repeatedly  attempted  to  be  in- 
troduced, but  serioubly  disapprove  and  lament  them,)  to  act 
boldly,  and  unite  to  crush  the  evil  which  thev  feel ;  to  tell 
the  king  what  they  think  of  the  mischief  likely  to  ensue;  to 
state  the  evils  ih.ey  have  known  to  arise  from  these  chaniies 
of  names,  (of  which  I  am  ceitain  a  most  fiighltul  catalogue 
might  be  soon  madeput,)and  to  restore  not  only  the  ancient 
Pharmaco[)oeia.  purged  of  its  real  errors  in  the  composition 
of  medicines,  and  brought  up  to  the  present  improvements 
in  processes,  not  in  names;  but  at  the  same  time  to  intro- 
duce by  his  royal  authority,  throughout  the  three  united 
kingdoms^  one  uniforn)  mode  of  pre])aring  medicines,  that 
the  same  word  may  cvcrv  where  mean  the  same  thing;  and 
that  an  unfortHnate  invai;d  may  not,  in  addition  to  the  pro- 
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bability  of  having  the  words  of  his  prescription  fatally 
mistaken,  if  he  carries  it  from  London  to  Edinburgh  or 
Dubhn,  have  the  chaiice  of  being  poisoned  by  takino;  an 
active  medicine  prepared  of  a  strength  double  to  that  of  the 
Pharniaco[)oeia  accordmg  to  which  it  was  prescribed. 

In  the  hope,  sir,  that  ihe  publication  of  these  observations 
in  your  widely  circulated  Magazine  may  be  productive  of 
real  and  iniporiant  good  to  society,  I  send  them  to  you  for 
insertion,  should  you  judge  them  worthy  of  itj  and  I  am, 
sir. 

Your  obedient  servant, 

Alexiphaiimacos. 


XLIV.  Observations  on  the  Article  "  P\^rmentation,"  co?i- 
taincd  in  M.  Chaptal's  Nouvcau  Coiirs  complet  tV Agri- 
cultrire.  By  M.  Dupoutal,  M.  D.  Professor  of  Physic 
and  Chemistry  in  the  ylcadcmy  of  Montpellier,  i^c. 

[Concluded  from  p.  226.] 

3.  Oji  the  Influence  hy  the  Bulk   of  the  fermenting  Mass 

produced  upon  the  Finous  Fermentation. 

It  is  an  incontestable  fact,  that  the  activity  of  the  vinous 
fermentation  is  in  proportion  to  the  bulk  of  the  mass.  M. 
Chaplal  has  seen  must  contained  in  a  cask,  not  finish  its 
fermentation  until  the  eleventh  day,  while  a  large  tub,  which 
contained  twelve  times  the  quantity,  has  completely  fer- 
mented in  four  days;  the  heat  of  the  liquor  in  the  cask 
never  exceeded  seventeen  degrees,  while  that  in  the  large  tub 
reached  twenty-live.  It  will  readily  be  conceived  that  the 
wine  in  the  cask  could  not  be  so  good  as  that  in  the  large 
vessel,  that  the  combination  of  the  principles  of  the  must 
could  not  be  so  perfect.  However,  a  very  large  tub  has  one 
disadvantage:  as  the  heat  produced  is  so  much  greater,  there 
is  a  greater  volatilization  of  the  alcohol  and  aroma,  upon 
which  the  goodness  of  the  wine  so  much  depends. 

4.  Of  the  Influence  of  the  constituent  Principles  of  Must 

upon  the  Vinou^s  Fermentation. 
Water,  sugar,  and  the  ferment,  are  the  principles  in  must 
■which  produce  the  most  considerable  etFect  upon  the  vinous 
fermentation.  Too  Iar2,e  or  too  small  a  proportion  of  either 
of  these  principles  equally  impedes  the  operatKMi.  When 
ihe  must  contains  too  small  a  quantity  of  water,  it  under- 
goes but  an  incon)plete  fermentation,  because  the  first  por- 
tions of  alcohol  produced  being  too  concentrated;  preserve 
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the  sugar  yet  undecom posed  from  the  action  of  the  ferment. 
Whence  results  a  very  sweet  and  syrupy  u  inc,  like  those  of 
Spain.  This  inconvenience  is  to  be  rcmeilicd  by  the  addi- 
lion  of  water,  which  immediately  restores  the  vinous  fer- 
mentation. When  the  7?z//v/  is  too  watery,  fernicntatioa 
will  scarcely  take  place,  because  the  fermentable  materials 
are  too  much  diluted,  [ii  this  case  the  wine  produced  is 
weak  and  almost  colourless.  The  best  mode  of  remedying 
this  defect,  is  to  add  some  inust  evaporated  to  the  18ih  or 
20lh  degree  of  Baume's  hydrometer,  M.  Cha|)tal  rightly 
observes,  that  care  must  be  taken  not  to  evaporate  the  mmi 
to  the  consistence  of  an  extract;  for  then  the  leaven  would 
be  coagulated,  and  it  would  bv  this  management  be  deprived 
of  its  property  of  producing  fermentation.  The  evaporated 
must  is  to  be  added  to  the  liquor  in  the  tub  until  the  whole 
liquor  attains  the  ordinary  consistence,  which  is  between 
the  eighth  and  fifteenth  decrees  of  the  same  instrument. 

Experience  has  proved  the  utility  of  this  method:  it  has 
however  this  disadvantage,  that  the  precipitation  of  tartar 
is  more  rapid,  and  by  a  natural  consequence  the  colour  of 
the  wine  is  changed; — thii  at  least  is  uhat  takes  place  in 
Languedoc.  This  eflect  may,  1  think,  be  attributed  to  the 
precipitation  of  the  tartar,  which  caimot  remain  dissolved 
in  the  additional  portion  ot  viust,  the  first  formed  crystals 
of  which  attract  others  from  the  whole  liquid  by  a  molecular 
affinity.  This  precipitation  being  .admitted,  it  is  easy  to 
conceive  that  the  tartar,  in  falling  down,  carries  with  it  the 
colouring  matter  upon  which  it  acts  as  a  mordant.  Sugar 
being  by  itself  one  of  the  most  effectual  preservatives  of 
substances,  its  excess  in  the  must  cannot  but  render  the 
fermentation  slow  and  incomplete:  hence  results  a  wine,  in 
which  is  found  a  great  deal  of  sugar  undecomposed."  In  this 
case  it  is  necessary  to  add  some  yeast  to  the  must,  so  as  to 
reestablish  the  proper  proportion  between  the  sugar  and 
the  ferment.  The  addition  of  tartar  in  a  small  quantity,  as 
half  a  pound  to  100  pounrls  o^  must,  expediting  the  solution 
of  it  by  boiling,  is  advised  bv  M.Chaptal,  who  considers 
tartar  as  favouring  the  fermentation,  and  rendering  the  de- 
composition of  the  sugar  more  com):ilete. 

A  deficiency  of  sugar  presents  a  quick  and  regular  fer- 
mentation, and  only  a  meagre  acescent  wine  is  produced. 
This  is  to  be  remedied  by  adding  wine  already  made,  or 
h'  mv,  or,  what  is  ?iill  bftter,  molasses,  brt)wn  suiiar  or 
while  suiiar,  in  the  proportioi\  of  from  five  to  ten  parts  to 
100  of  must, — if  this  method  were  allowable^  with  us, 
otherwise  than  in  theory. 

Q  4  This 
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This  addition  is  particularly  necessary  when  the  fermeot-^ 
ing  principle  is  in  excess  in  the  must,  as  happens  in  cold 
countries  .and  moist  soils,  wliere  they  make  only  weak  sour 
wine,  very  susceptible  ol' deconiposition  on  account  ot"  the 
superabundance  of  the  fermentable  princif)le.  On  the  con- 
trary, this  principle  is  sometimes  prejudicial  b.v  its  deficiency 
in  the  juice  of  some  extremely  sweet  grapes.  It  is  ihea 
proper  to  employ  the  methods  proposed  above,  when  there 
is  an  excess  of  sugar. 

On  the  Progress  of  the  Vinous  Fermentation. 

After  having  treated  of  tlie  various  causes  which  influence 
the  vinous  fermentation,  M.  Ciiapial  shortly  traces  the  pro- 
gress of  this  (Operation.  He  speaks  of  the  intestiue  motion 
which  gives  rise  to  the  formation  of  the  cru'^t  called  chapemi 
de  la.  vendnge;  he  makes  nieution  of  the  heat  and  the  dis- 
engagement of  carbonic  acid  gas^  which  arc  constantly  obr 
servable,  and  he  points  out  the  results  of  the  operation.  I 
shall  say  a  word  or  two  on  the  most  remarkable  of  these. 

1.   Of  the  Disengagement  of  Carbonic  Acid  Gas. 

The  production  of  carbonic  acid  gas  during  the  vinous 
fermentation,  is  caused  by  the  reaction  of  the  elements  of 
the  sugar  already  altered  by  the  ferment,  and  in  which  there 
is  a  subtraction  of  carbon  and  oxygen.  The  gas  first  pro- 
duced is  dissolved  in  the  fluid  ;  but  as  the  formation  of  il 
o-oes  on,  an  effervescence  takes  place  from  the  disengage- 
ment of  the  gas,  which  soon  spreads  into  the  atmosphere, 
and  mephilizes  it,  if  the  precautions  pointed  out  by  M. 
Chaptal  are  not  employed. 

If  while  the  wine  is  yet  fermenting  it  is  inclosed  in  well 
stopped  bottles,  the  carbonic  acid  gas  is  dissolved  in  the 
wine  until  this  is  saturated;  then  the  fermentation  is  stop- 
ped by  the  pressure  of  the  gas,  which  remains  free  in  the 
empty  space  of  the  bottle,  and  the  wine  thus  managed  be- 
comes very  brisk  and  sparkling.  This  is  the  method  prac- 
tised in  Champagne,  where  they  pour  oft'  the  wine  several 
times,  to  separate  the  sediment  winch  is  thrown  down.  In 
Lant^uedoc,  they  render  the  very  sweet  white  wines  spark- 
liu'^",  bv  putting  some  grains  of  corn  into  the  bottles.  These 
grains,' doubtless,  supply  a  ferment,  which  exciting  a  fresh 
fermentation  occasions  a  disengagement  of  carbonic  acixi 
gas. 

But,  as  M.  Chaptal  remarks,  it  is  not  to  the  presence  of 
carbonic  acid  gas  only  that  sparkling  wines  owe  their  ex- 
cellent qualities  J  they  are  also  indebted   for  them  to  the 
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.ironia  and  a  portion  of  alcohol,  which  the  discnp-agcd  cnr- 
bonic  acid  gas  holds  in  solution.  1  he  ingenious  idea  of 
making  vinegar  witli  the  oas  taken  fnnn  the  top  of  terment- 
ingf  vessels,  proves  this  solution  of  alcohol  ;  it  is  conlirnied 
besides  bv  ^'I.  Humboldt.  Moreover,  the  impression  which 
the  substance  in  question  makes  upon  our  organs,  leaves  no 
room  to  doubt  tliat  it  contains  more  than  carbonic  acid  g;i", ; 
it  therefore  never  happens  that  we  can  exactly  imitate  it  by 
a  simple  condcnsaiiou  of  this  gaseous  body. 

2.  Of  the  Fonnation  of  Alcohol. 

In  proportion  as  the  sugar  of  the  must,  when  acted  on 
by  the  ferment,  loses  its  carbon  and  oxygen,  to  forui  car- 
bonic acid  gas,  it  loses  also  some  of  its  hydrogen,  which 
combining  anew  with  oxvgen,  separated  from  the  sugar, 
forms  water.  These  continual  subtractions  change  the 
sugar  into  a  particular  product  called  alcohol  ;  a  word, 
ISI.  Chaptal  thinks,  einployed  in  a  sense  far  too  general. 
The  quantity  of  alcohol  produced  is  always  in  proportion 
to  the  quantity  of  sugar  decomposed.  A  set  of  phenomena 
take  place  during  its  decomposition,  v.hich  I  shall  not  now 
notice.  The  result  is  an  intoxicating  liquor  called  wine,  in 
which  are  found  alcohol,  water,  mucilage,  tartar,  a  colour- 
ing matter,  &c.  M.  Chaptal  says,  the  source  of  the  co- 
louring matter  is  in  the. pellicle  of  the  grape,  and  that  there 
is  an  analogy  between  it  and  resin:  he  observes,  that  it  is 
only  dissolved  in  the  must  during  fermentation,  in  propor- 
tion as  the  alcohol  is  developed.  It  is  an  incontestable  fact, 
that  the  colour  of  wine  is  always  in  proportion  to  the  quan- 
tity of  alcohol  produced.  But  I  do  not  know  that  we  are 
to  attribute  the  colouring  of  the  wine  solely  to  the  solvent 
power  of  the  alcohol.  Our  author  notices  a  colour  almost 
as  black  as  ink,  in  the  very  weak  wines  of  the  banks  of  the 
Cher  and  the  Loire  ;  and  it  is  not  uncommon  at  Montpellier 
to  eat  very  ripe  graj'jcs,  whose  juice  is  of  a  very  red  colour. 
In  the  year  1809  the  must  here  was  remarkably  high-co- 
loured at  the  time  the  grapes  were  pressed,  and  yet  the  wine 
made  from  it  was  of  a  paler  colour,  and  not  ?o  strong  as 
nsual.  Are  not  these  positive  facts  conclusive  against  the 
colour  of  wine  solely  depending  upon  the  .alcohol  acting 
on  the  pellicle  of  the  grape  ? 

3.  Of  the  Acetous  Fermentatlnn. 

This  fermentation  differs  from  the  prccecHng,  in  that  the 
product  is  constantly  acetic  acid.  Owing  to  tlie  great  fa- 
cility of  furnishing  ibis  acid  by  a  slight  alteration,  which 
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various  substances  possess,  the  processes  for  making  vine- 
gar are  very  numerous.  But  to  liave  this  acid  in  the  greatest 
perfection,  it  is  necessary  to  attend  to  certain  circumstances 
favourable  to  its  production.  These  I  think  may  be  stated 
as  lollows. 

1 .   The  Presence  of  Alcohol,  or  of  Matters  capable  of 
furnishing  it. 

All  alcoholic  liquors  are  capable  of  going  through  the 
acetous  fermentation.  The  more  alcohol  these  liquors  con- 
tain, the  more  acid  they  aft'ord.  We  must  observe,  how- 
ever, that  pure  spirit  of  wine  cannot  be  changed  into  vine- 
gar. Besides  the  vegetable  fermeniatable  matter,  it  is  ne- 
cessary that  this  liquid  should  be  diluted  with  water,  orher- 
Avise  but  a  small  quantity  of  very  strong  vinegar  is  produced. 
And  as  the  vinegar  in  this  state  of  concentration  is  able  to 
dissolve  the  alcohol,  it  lays  hold  on  the  existing  quantity, 
and  prevents  its  being  acidified.  Hence  it  is  chat  the  best 
vinegars  are  obtained  from  the  strongest  wines.  There  is 
generally  some  alcohol  united  with  the  acid,  and  imparts  to 
good  vinegars  the  agreeable  odour  which  they  possess. 

2.  The  Presence  of  a  v  e get  ah  le  fermentable  Matter. 

It  is  almost  impossible  to  be  ignorant  of  the  agency  of 
this  matter  in  the  acetous  fermentation.  Every  one  knows 
that  wine  deprived  of  this  will  not  become  sour ;  therefore 
the  yineear-makers  reject  wines  which  have  been  fined.  It 
is  equally  well  known,  that  wine  soonest  becomes  sour 
when  the  lees  are  well  shaken;  and  when  the  cuttings  of 
the  vine,  the  stalks  of  the  grapes,  and  the  dregs  from  the 
press,  as  well  as  tartar,  gluten,  leaven,  and  other  vegetable 
matters  are  added  tothe  wine,  all  of  which  act  upon  it  as  a 
ferment. 

3.   The  Contact  of  Air. 

Chemists  are  agreed  in  regarding  the  air  as  indispensable 
to  the  acetous  fermentation,  and  some  correct  experiments 
have  been  related  in  support  of  this  proposition.  Beeher, 
however,  pretends  to  have  made  vinegar  in  close  vessels. 
M.  Vauquelin  has  also  made  some  vinegar,  by  filling  a  bot- 
tle with  a  solution  of  sugar,  containing  some  gluten,  and 
well  stopping  the  bottle  when  full. 

4.  A  Temperature  from  18  to  <2,'2.* 
■    Wine  will  become  sour  at  a  lower  tempera' ure  than  this; 
but  then  the  fermentation  is  weak,  and  does  not  go  through 
its  stages  with  such  regularity  as  when  the  atmosphere  is  of 

•  72  to  82  Fahrenheit. 

the 


Some  Speculations  on  the  Nature  cf  Instinct.       251 

the  proper  leiTipcrature.  When  wine  is  converted  into 
vinegar  the  alcohol  entirely  disappears,  at  least,  as  M.  Chap- 
la!  observes,  it"  the  acidilieation  is  complete.  But  is  alco- 
hol in  wine,  the  only  principle  which  is  changed  into  vnic- 
gar?  It  has  been  said,  that  the  other  matters  contained 
in  thic  wine  contribute  to  the  formation  of  this  acid.  Sup- 
posing this  to  be  true,  it  is  not  less  demonstrated  that  it  is 
essentially  bv  its  alcohol  that  wine  is  changed  into  vinegar. 
What  are  the  chemical  changes  w  hich  this  substance  under- 
goes in  its  conversion  ?     This  is  the  object  of  inquiry. 

The  phenomena  may  be  explained  by  referring  them  to 
tlie  action  of"  the  vegetable  fermentable  matter,  and  by  at- 
tribuiing  them  to  the  influence  of  the  air.  In  the  former 
case,  M.  Vauquelin  supposes  that  the  fermentable  matter 
separates  from  the  alcohol  some  of  its  carbon  and  hydrogen 
to  form  ammonia,  and  an  oily  matter,  leaving  a  more  oxy- 
genized alcohol,  which  is  the  vinegar.  In  the  second  case, 
it  is  conceived  by  M.  Thenard  that  the  oxygen  of  the  at- 
mosphere attracts  the  same  principles  from  the  alcohol, 
whence  results  the  formation  of  water  and  carbonic  acid 
gas,  while  the  alcohol  is  coriverfed  into  water.  In  both 
these  hypotheses  the  acidification  of  the  alcohol  is  attributed 
to  the  subtraction  of  a  certain  quantity  of  hydrogen  and  of 
iCarbon  from  the  alcohol,  vvhich  renders  the  oxygen  predo- 
minant in  the  acetic  acid  produced.  The  excess  of  this 
oxygen  is  not  very  great,  because  the  analvsis  of  this  acid 
by  the  oxvmuriate  of  potass  did  not  afford  MiVl.Gay  Lus- 
sac  and  Thenard  more  than  2*S()5  of  oxygen  in  addition. 

This  analysis  evidently  shows  that  a  very  small  quantitv 
of  oxygen  is  required  to  change  alcohol  into  vinegar.  It 
shows  also,  that  vinegar  is  less  oxygenized  than  anv  other 
of  the  vegetable  acids  ;  a  very  different  conclusion  from  that 
which  places  this  product  as  the  last  term  of  vegetable  oxy- 
genation. From  this  analysis  we  can  further  conceive,  hovv 
vinegar  may  so  easily  be  procured  by  such  a  variety  of  dif- 
ferent means  as  have  at  different  times  been  practised. 


XLV.   Some  Speculation'^  on  the  Nature  of  Instinct.     By 
Arthur  Mower,  Esq, 

JL  HE  philosophy  of  the  human  mind  is  a  science  which  of 
all  others  is  tlie  most  backward,  and  one  whicli  by  the  li- 
terary w'orld  in  general  seems  to  be  the  least  resarded. 
Whether  it  is  that  mankind  are  tiied  of  metaphysical  dis- 
putes, and  will  no  longer  interest  themselves  in  a  theory 
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one  clay  \vbich  may  be  pulkd  down  ihe  next, — whatever 
mav  be  ihc  cause, — il  is  cniain  that,  in  an  xra  the  most  fa- 
vourable tor  the  arts  and  sciences,  the  philosophy  of"  t)ie 
human  mind  has  made  very  liltle  advancement.  The  works 
of  Dugald  Stewart,  so  pure,  so  elegant,  and  so  profound, 
will  il  IS  to  be  hoped  awaken  the  attention  of  men  of  letters 
to  a  science,  in  which  tiie  acquisition  of  truth  more  than  a 
hundred-fold  repays  the  labour  of  investigation.  But  with 
all  the  deference  and  admiration  which  I  sincerely  feel  for 
the  nanie  and  works  of  professor  Stewart,  yet  I  am  not  en- 
tirely satisfied  with  the  narrow  limits  he  wishes  to  prescribe 
to  meiaphysical  speculation.  "The  legitin)ate  province  of 
this  department  o^  philosophy,"  says  Mr.  S.  "  extends  no 
further  than  to  conclusions  resting  on  the  solid  basis  of  ob- 
servation and  experiment;  and  I  have  accordingly,  in  my 
own  inquiries,  aimed  at  nothing  more  than  to  ascertain, 
in  the  first  place,  the  laws  of  our  constitution,  as  iar  as  they 
can  be  discovered  by  attention  to  the  subjects  of  our  con- 
scio\i3ness,  and  alterwards  to  apply  these  laws  as  prmciples, 
for  the  synthetical  explanation  of  the  more  complicated 
phasnomena  of  the  understanding*-."  This  may  be  an  ex- 
cellent rule ;  and  it  may  be  very  philosophical  to  condemn 
that  premature  inclination  to  generalize,  which  has  given 
to  the  world  so  many  theories.  Yet  is  it  not  to  the  love 
ior  hypothesis  that  we  owe  what  liltle  metaphysical  truih 
we  at  present  possess?  Would  Locke,  Berkeley,  Hume, 
Priestley,  Hartley,  and  many  others,  have  ever  written  on 
the  philosophy  of  the  mind,  if  they  had  not  wisl^ed  to  bring 
forward  and  support  some  favourite  theory?  and  should  we 
ever  have  been  favoured  with  the  works  of  Dr.  Reid  and 
Tvlr.  Stewart,  if  they  had  had  no  theories  to  combat,  no  rub- 
bish to  clear  away  ?  One  man  brings  forward  a  hypothesis  ; 
another  sits  down  with  an  intention  to  confute  it,  and  to 
advance  one  of  his  own  which  he  thinks  a  belter,  and  which 
In  all  probability  is  to  be  overthrown  in  its  turn.  This 
seems  to  have  been  the  practice  of  metaphysicians  in  every 
age,  and  it  will  be  said  that  they  have  spent  much  time  and 
employed  their  talents  to  very  little  purpose.  It  may  be  so. 
And  vet,  in  the  collision  of  difl'erent  opinions,  there  have 
certainly  been  struck  many  sparks  of  pure  genuine  truth, 
sufficiently  brilliant  to  excuse  a  great  deal  of  error  and 
nonsense,  and  which  but  for  hypothesis  would  never  liave 
been  seen.     It  frequently  happens  that,   after  much  study 

*  Philosophical  Essays,  Preliminary  Diss.  p.  3.; — See  also  several  passa^fes 
to  the  sanie  effect  in  the  Introduction  to  his  admirable  work  "  Elements  uf 
the  Philosophy  of  the  Huniau  Mind." 
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and  a  patient  attention  to  the  operations  of  his  own  mint), 
a  philosopher  tctls  himself  dissatistled  with  all  theories  both 
ancient  and  modern  ;  and,  beginning  to  generahze,  he  forms 
a  hypothesis  of  his  own,  and  to  one  principle  perhaps 
he  refers  all  the  phienomena  of  the  human  mind.  This 
mnv  be  philosophically  wroiio-,  but  it  is  very  natural;  and 
if  any  certain  theory,  without  offending  religion  or  com- 
mon sense,  can  satisfactorily  account  tor  numerous  phce- 
nomcna  before  unex|ilained,  such  a  theory  is  surely  not  to 
be  rejected  because  it  cannot  be  proved  with  the  cT^rtainty 
of  a  mathematical  problem.  **  Si  la  cause  supposee  cx- 
plique  tons  les  phenom^nes  connua;  s'ils  se  reunissent  tous 
a  '.m  meme  print: pe,  conmie  autant  de  lignes  dans  un  cei\- 
tre  commnn;  si  nous  ne  pouvons  imaemer  d'aiitre  prin- 
cipe  qr.i  rendc  raison  de  tous  ces  phenonienes  que  cclui-la, 
nous  devons  tenir  pour  indubitable  1'  existence  de  ce  prin- 
cipe*."  It  is  very  plain,  that  without  attention  "  to  the 
subjects  of  our  consciousness,"  no  pn^gress  can  be  made  in 
the  philosophy  of  the  human  mind  ;  but  this  atiention  is  iu 
SDuie  degree  j)ainful.  After  a  tedious  obseryation  of  men- 
tal phienomena,  men  form  a  theory  by  way  of  rclaxati'vn, 
(they  wish  to  taste  the  wine  before  they  have  pressed  the 
grapes,)  and,  pleased  with  their  own  ingenuity,  their  hypo- 
tliesis  becomes  a  creed.  Tiiis  desire  then  of  gcneralizinf!, 
this  propensity  to  form  theories, — which  no  one  feels  more 
than  a  student  in  metaphysics, —  may  and  ought  to  he 
controlled,  but  is  not  to  be  too  harshly  censured  nor  too 
iriuch  depressed ;  for  though  hypothesis  frequently  proves 
a  dancing  meteor  which  leads,  its  h)llowers  into  bogs  and 
quagmires,  yei  it  mav  by  chance  conduct  us  into  the  right 
road,  and  tc»  a  benighted  traveller  any  light  is  belter  than 
no  light  at  all. 

Your  va'mal)!e  Magazine,  which  is  the  vehicle  for  papers 
on  every  other  science,  has  very  seldom,  I  think,  if  ever, 
contained  a  communication  on  the  philosophy  of  the  hu- 
man mind.  In  your  next  number,  if  you  permit  nie,  I  will 
hazard  a  fewobservatic^ns  on  that  principle  which  is  called 
Instinct,  and  which  is  considered  by  most  people  as  a  ijort 
of  mecfianical  cause  of  action,  boili  in  man  and  the  brule 
creation.  I  shall  be  most  happy  if  the  remarks  I  shall 
niake  awaken  the  attention  of  some  other  correspondent 
wiser  than  myself,  who  will  have  the  goodness  to  correct 
me  when  I  am  wronor,  or  to  treat  the  subject  himself  in  a 
more  satisfactory  manner.   At  any  rale,  thcie  is  no  harm  in 


*  Ency.  Fran,  ^rl'icl^  Amr,  p.  73. 
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oflerinc;  a  mite  into  your  treasury.  Do  not  reject  my  of- 
fering because  it  is  a  small  one  :  a  farthing  may  be  of  value 
at  some  period  of  our  lives,  though  it  may  remain  long 
at  the  bottom  of  our  pockets  before  we  have  occasion  to 
use  it. 


XLVI.  Memorandum   on  the   Subject   of  the  Earl  of 
Elgin's  Pursuits  in  Greece. 

[Continued  from  p.  2I5.] 

JL  HE  importani  service  rendered  to  the  arts  of  this  country 
by  the  zealous,  indefatigable,  expensive  and  successlul  ex- 
ertions of  lord  Elgin  claim  grateful  applause  from  every  ad- 
mirer of  the  efforts  of  that  kind  of  human  genius  which 
presents  to  the  eye,  imitations  of  nature  in  a  state  even 
superior  to  what  Nature  herself  exhibits  in  producing  the 
same  forms.  Under  this  impression,  and  to  give  every  cir- 
culation in  our  power  to  the  detail  of  his  lordship's  labours, 
we  intended,  when  we  commenced  this  artidle  in  our  last 
number,  to  have  given  it  without  any  abridgement ;  but, 
apprehensive  that  in  doing  so  we  mav  commit  an  impro- 
priety, we  have  determined  to  give  what  remains  in  a  more 
condensed  form. 

Near  the  Parthenon  are  three  small  temples  of  the  Ionic 
order,  so  connected  that  they  might  be  almost  considered 
as  a  triple  temple.  One  of  them  was  dedicated  to  Neptune 
andErcchiheus,  another  to  Minerva  Polias,  and  the  third  to 
the  nymph  Pandrosos. 

The  second  of  these  is  of  the  most  delicate  and  elegant 
proportions:  the  capitals  and  bases  of  the  columns  are  or- 
namented with  consummate  taste;  and  the  sculpture  of  the 
frize  and  cornice  is  exquisitely  rich.  The  vestibule  of  the 
lemple  of  Neptune  (now  used  as  a  powder  magazine)  is  of 
more  masculine  proportions;  but  its  Ionic  capitals  have 
great  merit. 

"Both  these  temples  have  been  measured;  and  their  plans, 
elevations,  and  vievi's,  made  with  the  utmost  accuracy.  All 
the  ornaments  have  been  moulded;  some  original  blocks 
of  the  frize  and  cornice  have  been  obtained  from  the  ruins, 
as  well  as  a  ca])ital  and  a  base. 

"Thelittleadjoinhnj;  chapel  of  Pandrosos  is  a  most  singu- 
lar specimen  of  Athenian  architecture:  instead  of  Ionic 
columns  to  support  the  architrave,  it  had  seven  statues  of 
Caryan  women,  or  Caryatides.  The  Alheniatis  endeavoured, 
bv  this  device,  to  perpetuale  the  infamv  of  the  inhabitants 
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of  Carva,  who  were  ihc  onlv  Peloponncsians  who  sided  with 
Xerxes  in  his  invasion  of  Greece.  The  men  had  been  re- 
diiced  to  the  deplorable  state  of  FIclotes  ;  and  the  women 
not  only  condemned  to  the  most  servile  employments ;  but 
those  of  rank  and  family  forced,  in  this  abject  condition,  to 
wear  their  ancient  dresses  and  ornaments.  In  this  state 
they  are  here  exhibited.  The  drapery  is  fine,  the  hair  of 
each  figure  is  braided  in  a  different  manner,  and  a  kind  of 
diadem  they  wear  on  their  head  forms  the  capital.  Besides 
drawings  and  mouldings  of  all  these  particulars,  lord  Elgin 
has  brought  to  England  one  of  the  original  statues.  'J"hc 
Lacedaemonians  had  used  a  species  of  venejeance  similar  to 
that  above  mentioned  in  cdnstrucling  the  Persian  portico, 
which  thev  had  erected  at  Sparta,  in  honour  of  their  victory 
over  the  forces  of  Mardonius  at  Plattea:  placing  statues  of 
Persians  in  their  rich  oriental  dresses,  instead  of  columns, 
to  support  the  entablature." 

A  cround  plan  has  been  made  of  the  Acropolis,  in  which 
are  inserted  not  onlv  all  the  existing  monuments,  but  those 
the  position  of  which  could  be  ascertained  from  traces  of 
their  foundations. 

"  The  ancient  walls  of  the  city  of  Athens,  as  they  existed 
in  the  Peloponnesian  war,  have  been  traced  by  lord  Elgin's 
artists  in  their  whole  extent,  as  well  as  the  long  walls  that 
led  to  the  Munychia  and  the  Pireeus.  The  gates,  mentioned 
in  ancient  authors,  have  been  ascertained  :  and  every  public 
monument,  that  could  be  recognised,  has  been  inserted  in 
a  general  map ;  as  well  as  detailed  plans  given  of  each. 
Extensive  excavations  were  necessary  for  this  purpose,  par- 
ticularly at  the  grent  theatre  of  Bacchus ;  at  the  Pnyx, 
where  the  assemblies  of  the  people  were  held,  where  Pericles, 
Alcibiadcs,  Demosthenes,  and  vEschines,  delivered  their 
orations,  and  at  the  theatre  built  by  Herodes  Atticus  to  the 
memory  of  his  wife  Regilla.  'I'he  supposed  tumuli  of 
Antiope,  Euripides,  and  others,  have  also  been  opened; 
and  from  these  excavations,  and  various  others  in  the  en- 
viron? of  Athens,  has  been  procured  a  coinpleteand  valuable 
collection  of  Greek  vases.  The  colonies  sent  from  Athens, 
Cormth,  &c.  into  Magna  Graecia,  Sicdy,  and  Etruria,  car- 
ried with  them  this  art  of  making  vases,  from  their  mother 
country;  and,  as  the  earliest  modern  collections  of  vases 
were  made  in  those  colonies,  thev  have  improperly  acquired 
the  name  of  Etruscan.  Those  found  by  lord  Elgin  at 
Athens,  yEjinae,  Argos,  and  Corinth,  will  prove  the  indu- 
bitable claim  of  the  Greeks  to  the  invention  and  perfection 
of  this  art:  few  of  those  in  the  collections  of  the  king  of 

Naples 
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Naples  at  Portici,  or  in  that  of  sir  Williani  Hamilton,  excel 
some  which  lord  Elgin  has  procured,  with  respect  to  the 
elegance  ot"  the  form,  the  fineness  of  the  materials,  the  de- 
licacy of  the  execution,  or  the  beauty  of  the  subjects  de- 
lineated on  them  ;  and  they  are,  for  the  most  part,  in  very 
high  preservation.  A  tumulus,  into  which  an  excavation 
was  commenced  undtr  lord  Elgin's  eye  during  his  residence 
at  Athens,  has  furnibhed  a  most  valuable  treasure  of  this 
kind.  It  consists  of  a  large  marble  vase,  five  feet  in  cir- 
cun)ference,  enclosing  one  of  bronze  thirteen  inches  in  dia- 
meter, of  beautiful  sculpture,  in  which  was  a  deposit  of 
burnt  bones,  and  a  lachrymatory  of  alabaster,  of  exquisite 
form;  andOn  the  bones  lay  a  wreath  of  myrtle  in  gold, 
having,  besides  le^ives,  both  buds  and  flowers.  This  tu- 
mulus is  situated  on  the  road  which  leads  from  Port  Pirseus 
to  the  Salaminian  Ferry  and  Elcusis.  May  it  not  be  the 
tomb  of  Aspasia? 

"From  the  theatre  of  Bacchus,  lord  Elgin  has  obtained  the 
very  ancient  sun-dial  which  existed  there  during  the  time 
of  ^Eschvlus,  Sophocles,  and  Euripides;  and  a  large  statue 
of  the  Indian  or  bearded  Bacchus*,  dedicated  by  Thra- 
syllus  in  gratitude  for  his  having  obtained  the  prize  of 
tragedy  at  the  Panathenaic  festival.  A  beautiful  little  Co- 
rinthian temple  near  it,  laised  for  a  similar  prize  gained  br 
Lysicrates,  and  commonly  called  the  Lantern  of  Demo- 
sthenes, has  also  been  drawn  and  modelled  with  minute  at- 
tention. It  is  one  of  the  most  exquisite  "productions  of 
Greek  architecture.  The  elevation,  ground-plan,  and  other 
details  of  the  octagonal  ten)ple,  raised  by  Andronicus  Cvr- 
rhesles  to  the  Winds,  have  also  been  executed  with  care;- 
but  tlie  sculpture  on  iis  frize  is  in  so  heavy  a  st\le,  that  it 
was  not  judged  wcrihy  of  being;  mcydelied  in  plaster." 

A  search  made  through  the  churches  and  convents  in 
At!iens  and  its  neighbourhood,  by  permissioti  of  the  arch- 
bishop,'  furnished  manv  bas-rehefs,  inscriptions,  ancient 
dials,  and  other  antiquities.  From  the  English  consul 
Lf)golheti  lord  Eliiin  obtained  a  bas-relief  of  Bacchantes, 
as  well  as  a  quadriga  in  bas-rt-lief,  v/ith  a  Yictorv  hovering 
over  the  chariotef^r ;  and  manv  curious  antique  votive  tables 
with  sculpture  and  inscriptions  were  purciiased  from  t!ie 
peasants. 

"A'complcte  series  has  also  been  formed  of  capitalsijof  the 
only  three  orders  known  in  Greece,  the  Doric,  the  Ionic,  and 
the  Corinthian  ;  i'rom  the  earliest  dawn  of  art  in  Athens, 

*  Tii-s  statue  is  represented  by  Stuart  wiih  a  female's  headland  was  cailed 
by  him  il»e  Petiui.iiic^aoajut  ihe  Demos  of  Alliens. 
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to  its  zenith  umltT  Pericles;  and,  from  thence,  through  all 
its  dcoradations,  to  the  dark  ages  of  the  Lower  Emj^ire. 

"Ala  convciii  called  Dap.hne,  about  halt  way  between 
Athens  and  Eleusis.  wore  the  remains  oi  an  Ionic  temple 
of  \'i;ius,  equallv  reniarkablc  for  the  brilliancy  of  the  n-ar- 
blc,  ihehold  stvlc  nt  the  ornaments,  the  del  cacy  \«.  illi  which 
they  are  finished,  and  their  high  preservatmn.  Lord  Klgiti 
procured  from  thence  two  ot  the  capitals,  a  whole  fiuttd 
column,  and  a  base. 

"  Lord  Eliiin  was  indebted  chieflv  to  the  friendship  of  the 
captain  paeha  lor  the  oood  fortune  of  procuring,  while  at 
the  Dardanelles,  in  his  wav  to  Conslanlii.ople,  the  cele- 
brated Boustrophedon  inscription  iVom  the  promontory  of 
Siga^Lun,  a  monument  which  several  ambassadors  from 
Christiar  powers  to  the  Porte,  and  even  Louis  XIV.  in  the 
heio;ht  of  his  power,  had  ineflTectuallv  endeavoured  to  obtain.'* 

By  th(i  aid  of  this  valuable  acquisition,  "  lord  Elgin's  col- 
lection of  inscriptions  comprehends  specimens  of  every  re- 
markable peculiarity  in  the  variations  of  the  Greek  alpha- 
bet, throughout  the  most  interesting  period  of  Grecian  his- 
tory. 

*'A  few  bronzes,  cameos,  and  intaglios,  were  also  procured; 
in  particular,  a  cameo  of  verv  exquisite  beauty,  in  perfect 
preservation,  and  of  a  peculiarly  fine  stone:  it  represents  a 
female  centaur  suckling  a  young  one.  Lord  Elgin  was 
equally  fortunate  in  forming  a  collection  of  Greek  medals, 
among  which  are  several  that  are  very  rare  ;  others  of  much 
historical  merit;  and  many  most  admirable  speeimei.s  of 
art." 

From  different  sources,  particularly  from  various  religious 
establishments  in  Greece,  a  great  many  MSS.  have  been 
brought  home,  and  a  particular  catalogue  and  description 
of  such  as  were  left  behind. 

'*  In  projjortion  as  lorxl  Elgin's  plan  advanced,  and  the 
means  accunmlated  in  his  hands  tow  ard>  affording  an  accu- 
rate knowledge  of  the  \\orks  of  arcliiiccture  and  sculpture 
in  Athens  and  in  Greece,  it  became  a  subject  of  anxious 
inquiry  wiiii  him,  in  what  way  the  greatest  degree  of  bene- 
fit could  be  derived  to  the  arts  fronj  what  he  liad  been  so 
fortunate  as  to  procure." 

The  architectural  works  of  course  must  he  enfTravcd — 
and  arrangements  are  suggested  fOr  bringing  them,  in  point 
of  expense,  within  the  means  of  professional  men. 

"More  difficulty  occurred  in  forming  a  plan  for  deriving 
the  utmo.st  advantage  from  the  marbles  and  casts.  Lord 
Elgin's  first  attempt  w  as  to  have  the  statues  and  bas-reliefs 
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restored  ;  and  in  that  view  he  went  fo  Rome,  to  consult 
and  to  employ  Canova.  The  tlecision  fiF  that  most  eminent 
artist  was  conchisive.  On  examining  the  specimens  pro- 
duced to  him,  and  making  himself  ac(juainled  with  the 
uhole  collection,  and  particularly  with  what  came  from  thii 
Parthenon,  bv  means  oF  the  persons  who  had  been  carrying 
on  lord  Elgin's  oj'erations  at  Athens,  and  who  had  returned 
with  him  to  Rome,  Canova  declared,  That  however  ereatly 
it  was  to  he  lamented  ihu  these  statues  should  have  suiTertd 
so  iTiuch  from  time  and  barbarism,  yet  it  was  undeniable, 
that  they  had  never  been  relouchccl ;  that  they  w'cre  the 
work  of  the  ablest  artists  the  v\  orld  had  ever  seen  ;  executed 
under  the  most  enlightened  patron  of  the  arts,  and  at  a 
period  when  genius  enjoyed  the  most  liberal  encourage- 
ment, and  had  attained  the  highest  degrfee  of  perfection; 
and  that  they  had  been  foimd  worthv  of  forn)iiig  the  dc- 
coraiif)n  of  the  most  admired  edifice  ever  erected  in  Greece: 
that  he  should  have  had  the  greatest  delight,  and  derived 
the  greatest  benefit,  from  the  opportunity  lord  Elgin  offered 
him  of  having  in  his  possession,  and  contemplating,  these 
inestimable  marbles;  but,  (his  expression  was.)  i,t  would  be 
sacrilege  in  him,  or  ^ny  man,  to  presume  to  touch  them 
with  a  chisel.  Since  their  arrival  in  this  country,  they 
have  been  thrown  open  to  the  inspection  of  the  p-ublic;  and 
the  opinions  and  in)press:ons,  not  onlv  of  artists,  but  of 
men  of  taste  in  eencral,  have  thus  been  formed  and  col- 
lected. From  these,  the  judgen>ent  pronounced  by  Canova 
has  been  universally  sanctioned  ;  and  all  idea  of  restoring 
the  marbles  has  bten  deprecated.  Meanwhile,  the  most 
distinsuijhed  painters  and  sculptors  have  assiduously  at- 
tended this  mu-eum,  and  evinced  the  most  enthusiastic  ad- 
miration of  the  perFeciion  to  which  these  marbles  now 
])rove  to  them  that  Phidias  had  brought  the  art  of  sculpture, 
arid  whic'i  had  hitherto  onlv  been  known  through  the  me- 
dium of  ancient  authors.  They  have  attentively  examined 
them,  and  they  have  ascertained  that  they  were  executed 
with  the  most  scrupulous  anaionucal  truth,  not  only  in  the 
hunsan  Hgure,  but  in  the  various  aiiimals  to  be  found  in 
this  collection.  Tliev  have  been  struck  with  the  wonder- 
ful accuracy,- aiui  at  the  same  time  the  great  effect  of  the 
minutest  detail  ;  and  with  the  life,  and  express^ion,  so  di- 
stinctly produced  in  eve. v  variety  t^f  attitude  and  action. 
Those  moie  ;'.d\'anced  in  years  have  testified  the  liveliest 
'concern  at  not  having  had  the  advantage  of  stndvinsi;  these 
models.  And  uK.nv  who  have  had  the  opportunity  of 
forming  the  comjurison   (among  the^c  are    the   most  emi*- 
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nent  sculptors  and  painters  in  this  metropolis)  liave  jnih- 
liclv  and  unequivocally  declared,  that,  in  the  view  of  pro- 
fessional men,  this  colleetion  must  be  far  more  valuable 
than  anv  other  collection  in  existence." 

Two  suggestions  have  met  with  much  approbation,  in 
a  view  to  the  improvement  to  be  obtained  to  sculpture 
from  these  marbles  and  casts — "TheHrst,  that  casts  of 
all  such  as  were  ornaments  on  the  temples  should  be  j)laced 
in  an  elevation,  and  in  a  situation,  similar  to  that  which 
they  actually  had  occupied  ;  that  the  originals  should  be 
disposed  in  a  view  to  the  more  easy  inspection  and  study 
of  them  ;  and  that  particular  subjects  sjiould  occasionally 
be  selected,  and  premiums  given  for  the  restoration  of  them. 
This  restoration  to  be  executed  on  casts,  but  by  no  means 
on  the  originals ;  and  in  the  museum  itself,  where  the  cha- 
racter of  the  sculpture  might  be  the  more  readily  studied. 

"  Secondly:  From  trials  which  lord  Elgin  was  induced  to 
jnake  at  the  request  of  professional  gentlemen,  a  strong  im- 
pression has  been  created,  that  the  science  of  sculpture,  and 
the  tasic  and  judgement  by  which  it  is  to  be  carried  forward 
and  appreciated,  cannot  so  effectually  be  promoted  as  by 
athletic  exercises  practised  in  the  presence  of  similar  works; 
the  distinguishing  merit  of  which  is  an  able,  scientific,  in- 
genious, but  exact  imitation  of  nature.  By  no  other  way 
could  the  varieiy  of  attitude,  the  articulation  of  the  muscles, 
the  description  of  the  passions;  in  short,  every  thingasculp- 
tor  has  to  represent,  be  so  accurately  or  so  beneficially  un- 
derstood and  represented. 

*'  Under  similar  advantages,  and  with  an  enlightened  and 
encouraging  protection  bestowed  on  genius  and  the  arts,  it 
may  not  be  too  sanguine  to  indulge  a  hope,  that,  prodigal 
as  nature  is  in  the  perfections  of  the  human  fisure  in  this 
country,  animating  as  are  the  instances  oi  patrii)tisn^,  heroic 
actions,  and  private  virtues,  deserving  commemoration, 
sculpture  may  soon  be  raised  in  Eugl.tnd  to  rival  the  ablest 
productions  of  the  best  times  of  Greece." 


XLVir.  yln  Attempt  to  cla^^ify certain  lumivow^ Phcenoinena 
observed  about  the  Sun  and  Moon.  By  1  homas  EoiiSTiiR, 

To  Mr.  Tillock. 

Sir,  X  SFiALL  have  frequent  occasirm,  in  meteorological 
observations  intended  to  be  commui  ieaietl  thri-Ut.h  the  up- 
dium  of  the  Philosophical  Magazine,  io  mtniiun  ceitain 
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luminous  appearances  ol)serve(l  about  the  sun  and  moon, 
and  occasiontd  by  tbf  refVa^  lion  of  tbtir  bylu  ihrouoh  an 
huLTvening  cloud  of  pccubar  structure,  which  arc  in  com- 
mon called  halos,  coronre,  burs,  he.  Fktt  as  these  phce- 
nomcna  vary  con?.iderab!y,  and  a-?  I  know  of  no  existinf;; 
nomenclature  calcuhued  to  -xpress,  wi  h  precision,  their 
several  appenram  i  ;  v.. id  as  the  alxve  terms  are  verv  Fre- 
qucntlv  cont'usLi!  \\iih  one  anuher  I  sluill  take  the  liberiv 
to  offer  one,  which,  however  uv-'it.ct,  may  serve  till  a 
bc::er  shall  I.h  found.  I  shall  endcav'  ur  to  classitv  them 
(for  want  of  a  better  criterion)  according  U>  the  various 
shapes  or  figures  which  they  nrescii,.  It  must  be  ren>cm- 
bered,  that  iheir  viuious  figures  rirc  the  result  of  the  parti- 
cular construction  of  the  cloud  wi.ich  refracts  their  li2,ht: 
a  correct  attention,  therefore,  to  these  appearances  may  lead 
to  aMnore  perfect  knowledge  of  th(r structure  of  the  refract- 
ing niedium. 

Halo*.  Dcf.  Ctrciihi<;  vciar-rndits  luckhis  oreani  inclu- 
dens,  in  cnjiis  centra  50/  aid  lunu  apparet. 

Ohser.  By  a  haio  I  understand  an  extensive  luminous 
ring,  including  a  cnxular  aiea,  in  the  centre  of  which  the 
sun  or  moon  appears,  \\  hose  iighi,  fefracted  through  the 
intervening  cloud,  gives  rise  to  the  phenomenon.  Halones 
are  called  Innar  ov  iolar,  according  as  they  appear  round  the 
moon  orsun.  They  aregenerally  pretty  conect  circles  ;  I  once, 
however,  saw  a  halo  of  a  somewhat  oval  figure.  Haloues 
are  sometimes  coloured  with  the  tints  of  the  rainbow. 

Halo  duplkx.  Dti'.  Duo  annuU,  in  quorum  centra 
comymini  sol  ant  hina  videaiur. 

Ohser.  A  double  halo  is  not  a  very  common  occurrence. 
I  have  observed  that  simple  halones  are  generally  about  45 
degrees  in  diameter:  in  case  of  double  halo,  it  might  be 
worth  while  to  take  the  diameters  of  each  of  the  concentric 
.'.ircks. 

Halo  triplkx.  Def.  Tres  annuU,  in  qnornm  centra 
commiini  sol  ant  Inna  apparet. 

Ol^sr.     Triple  haUmes  are  extremely  rare  occurrences. 

•  Halo  discoidks.     Def.  Annuliis  aream  reliqTiu  nuhh 

pfirie  lucidiorem   canllnens,  in  cujus  centra  lima  aut 
sol  vis-US  est. 
Ohser.     A  discoid  Ival.)  njay  be  said  to  be  a  halo  consti- 

*  •  .The  Ti-orct  hait  or  /iff/i..<  is  evidently  derived  from  the  Greek  k>uii  or  nXu;, 
j>gnifyiiig  an  arra  The  I-atin  writers  apper.r  tc|  have  spoken  indifierentty 
fii  haloues,  halyses,  coron;v,  circiili,  &c.  witJiout  sufficiently  disting^uishing 
between  the  firima  and  tiie  haio~in  oibcr  ■yvcrds,  beiween  thv  lumiHoUi  diik 
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Uu'mg  the  boiuiiliirv  of  a  large  corona  :  it  is  generally  of  less 
dianiKer  ihan  usual,  ami  dfien'  coloured  vviih  the  lints  of 
the  his.  A  bcautiiul  one.  appeared  on  the  22d  of  Decem- 
ber '  fa09,  about  niidniuht,  during  tlie  passaiie  of  a  ciiro' 
strolus  before  tlic  nioou. 

CoKONA.  Def.  D'tsc>i<i  ivcidi/f,  vd  poriio  vircularls  nu- 
bis  rtllqua  hicidior,  in  ciijus  cenlro  sol  out  luna  videtur. 

Ob^er.  When  the  sun  or  moon  is  seen  throufrli  a  thin 
cloud,  a  portion  of  the  cloud,  more  imnK-diatcIy  round  tlie 
sun  <T  moon,  appe;irs  much  lighter  than  the  rest  of  it:  this 
luuiiuou-s  disk,  il:  1  ina\-  oe  allowi^d  the  expression,  I  call  a 
cor  on n. 

CtMouas  are  of  various  sizts,  accordipv^  to  the  peculiarities 
of  t!ie  refractingr  vapour:  but  ihey  sc;ldom  exceed  10' in 
diaruclcr;   thev  are  ui'neraily  faintly  coloured  at  their  edges, 

Fre(]uenily,  ^'1'  n  theie  is  a  halo  encirclmg  tlic  moon, 
there  is  a  bmall  <oronu  more  immei!ia'elv  round  it.  Co- 
ronoe,  as  wtll  as  haloncs,  have  been  always  observed  to  pro- 
gnosiie.ue  raiii,  hail,  or  snow.  As  far  as  1  can  oDscrve,  they 
are  generally  seen  in  the  cirroshalus  cloud. 

Corona  duplex.     Def.     Discus  htcidus,  al'nnn  discum 
paulo  hicidlorem  ac  vihioreni  includens,  in  quorum  con- 
tro  conrmi/ni  sol  itl  lima  observaiur. 
Ohser.     A  double  corona  is  very  common;  bul  I  never 
remember  to  have  seen  a  triple  one. 

Parhelion.   Def.  Imago  soli s falsa,  i>cl  plures  imafrines 
ejusdevi  generis  circa  iolcjn  circulatim  dispositw,  et  n.U' 
gis  minusj't'  halonibus  aliisqne  lucidii  ritiis  comitatrB. 
Obser.    Parhelia  varv  considerably  in  geceral  appearance; 
sometimes  the  sun  i?  encircled  bv  a  large  halo,  ui   the  cir- 
cumference of  which  the  mock  suns  usually  appear     lliese 
have  often  small  haloncs  round   them:   ihty  h^ve  usually  a 
liorizonial  band  of  while  light  of  a  pyramidal  figure  exteiid- 
ing   from  them:   sometimes   a   large   semicircular  band  of 
light,    like  an  inverted  arch,  seems  to  rest  upon  the  halo 
which  encircles  the   sun  :  bul  these   phcenomcna  vary  too 
much  to  be  particularly  described  here:   their  pecuhar  ties 
ought  to  be  minutely  observed  and  noted  down  in  a  meteo- 
rological journal. 

Paraselene.     Def.  Lnvce  imago  falsa,  vel  plures  ima- 
gines hnjns  generis  circa   lunam  disposiice,    et  magis 
rninusve  lialonilftis  aliisque  lucidis  inttis  comitatce. 
Obscr.     The  paraselene,  the  parhelion,   and  the   several 
kinds  of  halo  and  corona,  all  appear  w  be  the  consequence 
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of  the  intervention  of  cloud  between  the  spectator  and  the 
snn,  moon,  or  planet,  the  pecuHar  refraction  ofuhich  causes 
the  appearance  :'  hut  there  is  another  well-known  phaeno- 
mcnon  which  aKvays  apjicars  in  a  cloud  opposite  to  the  sun 
or  moon,  namely  the 

Iris.     Def.   Circulus  maximus  color aliis  in  vuhe  soli  op- 
positd  visus,   qui,  quod  portio  ejus  tantiim  vidcaiur^ 
nrcus  apparent. 
Obser.     Tlie  rainbow  is  too  fjimiliar  to  every  one  to  need 
any  particular  description. 

Iris  duplkx.  Def.  Djlo  circuU  maxhni  colornli,  quo- 
rum cenfro  commiini  sol  opposilus  est ;  qui,  quod  eorjim 
portiones  tantiim  vidcnntur,  arcus  appareant. 

Olser.  Irises  or  rainbows  alwavs  appear  in  the  nimbus 
when  that  cloud  is  pouring  down  rain  from  a  situation  op- 
posite to  the  ?.\\\\. 

Concerjiino;  the  cause  of  halones,  &c.  all  that  can  be 
said  is,  that  these  phsenomena  must  depend  on  some  pe- 
culiar unexplored  structure  of  the  refracting  cloud,  i  be- 
lieve, always  a  cirrostratus,  in  cases  of  halo,  parhelion,  and 
paraselene;  though  a  corona  is  sometimes  seen  in  thin  flimsy 
confluent  cirrocumulus.  To  me  it  appears  that  the  angle 
of  the  semidiametcr  of  a  halo  must  always  correspond  with 
the  angle  at  which  the  ra\  s  are  refracted,  as  they  must  all 
fall  physically  parallel  on  every  part  of  the  cloud. — For  more 
particulars  relative  to  the  structure  of  clouds  refracting  these 
phasnoiTiena  I  must  refer  your  readers  to  Phil.  Trans,  vol.  v. 
1065; — xxii.  535  ; — xxxi.  21-2:— xxxix.  118; — xlvi.  1Q6; — 
lii.  3 ; — M.  Hclvetius,  end  uf  *-'ilierc.  in  Sole ;" — Des  Cartes's 
Treatise  of  Meteors ; — M.  Huygens's  Posth.  Works,  p.293; 
and  Newton's  Optic.  1st  edit.  p.  134. 

Thovas  Forster. 

XLVfll.  Description  and  Analysis  of  a  Meteoric  Stone 
which  fell  in  the  County  of  Tipperary,  in  Ireland,  in  the 
Month  of  August  \S\0.     By  William  IIiggins^  Esg. 

To  Mr.  Tilloch. 

Dear  Sir,  xVs  meteoric  stones  have  lately  engaged  the 
attention  ot'  the  philosophical  world,  perhaps  the  following 
descri[)tion  and  analysisofa'stone  that  !iad  fallen  last  Aiigust^ 
durino"  a  thunder-storm,  in  tiie  county  of  l^ippcrarv,  in  Ire- 
land, very  near  the  house  of  Maurice  Crosbie  Moore,  esq. 
will  be  acceptable  to  manv  of  the  numerous  readers  of  your 
very  useful  Journal,     it  will  at  least  add  to  the  authenticity 
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of  ll.ose  suansic  and  utnccouiitable  visitors,  atul  lend  to 
prove  ihe  rci^i'mhlauct:  to  each  other  of  die  stones  that  have 
fallen  in   difVerent  parts  uK  the  world. 

This  stone  was  sent  last  sprinj;  to  the  Dublin  Society, 
v'itii  an  account  of  the  eiremiistances  attending  its  fall,  in 
a  letter  fron)  Mr.  Moore,  a  printed  eopv  of  which  I  inclose. 
It  was  not  injured  by  llic  fall,  and  was  somewhat  of  a  cu- 
bical shape,  with  the  angles  and  edges  of  two  sides  rounded  : 
the  other  two  opposite  sides  exhd)ited  a  very  uneven  sur- 
face, occasioned  by  depressions  and  prominences',  as  if  a 
part  had  been  l)roken  previous  to  the  heat  to  which  it  nmst 
have  been  exposed  belorL-  it*  fall. 

It  weighed  seven  pounds  and  three  quarters,  and  the  en- 
tire surface  was  covered  over  with  a  brownish  black  thin 
crust,  cvidenllv  the  efi'eels  of  fusion  by  an  intense  and  rapid 
heat.  When  broken,  its  internal  ap|iearanee  is  of  an  ash- 
gray  colour,  and  ol  a  giiity  ci>aise  fracture  in  some  degree 
resembling  sand- slone,  except  some  particular  parts  where 
a  specular  ajipearance  occurs  somewhat  like  blackish-gray 
gneiss:  in  this  ease  the  smooth  surfaces  do  not  adhere  so 
firmly  as  the  other  parts  ;  the  dark  colour  proceeds  from 
malleable  iron,  wliich  forms  here  and  there  a  very  thin  coat- 
ing. \\  hen  its  texture  is  closely  examined,  the  following 
substances  are  very  distinguishable  : 

1st.  Dark-grav  panicles  of  malleable  iron  without  any 
regular  sliape,  which  when  rubbed  with  a  file  exhibit  the 
brightness  of  that  metal  ;  thev  are  very  n.umeronsly  di- 
spersed, and  of  uneijual  maiTnitude.  Some  very  small 
bright  particles  of  iron  also  occur. 

Sdly.  Particles  of  martial  pvriics  of  various  colours,  some 
reddish  vellow,  some  vellowish  white,  and  some  very  icw 
of  a  purple  colour  not  unlike  copper  ore  ;  the  latter  is  in 
small  grains,  aiul  also  the  reddish  yellow,  although  much  of 
it  is  nmiutely  disseminated. 

3dly.  Verv  few  Mund  globu'es  about  the  size  of  mustard 
seed,  of  a  grayish  brown  colour,  which  readilv  give  wav  to 
the  file,  and  seem  to  contain  no  metallic  matter.  These 
dift'erent  substances  are  held  cemented  together  bv  a  whitish- 
gray  earthy  matter.  Very  small  yellowish-brown  spots, 
very  close  to  each  other,  run  throughout  ilic  whole  mass  of 
the  stone,  which  proceed  from  oxiile  of  iron. 

The  specific  graviiv  ol  the  stone  is  3-67. 

The  Analysis. 

I  reduced  one  hundred  grains  of  the  stone  to  powder,  then 
R  4  separated 


$64      Description  arid  Analysis  of  a  Meteoric  Stone. 

separated  the  metallic  part  by  a  niagnei ;  T  pnunded  it  a  se- 
cond time  to  separate  more  earth  :  this  process  was  repeated 
until  I  obtained  the  iron  as  free  from   martial  pyrites  and 
earthy   particles    as   possible   in   this    mechanical    way  :    it 
weighed  thirty- five  grains  :  muriatic  acid  was  ponrcd  on  it, 
and   digested  nearly  in  a  boiling  hea't   until  evcrv  thmg  so- 
luble was  taken  w\i.     I  filtered  the  solution,  and   the  inso- 
luble part  when  washed  and  strongly  ijruited  wiighed  9"'25 
grains,     I  precipitated  the  iron  with  carbonate  of  ammonia, 
ihen  boiled  the  mixture  to  separate  the  whole  of  the  iron  : 
when  cold  it  was  filtered,  and  the  iron  washed  and  ignited 
weighed  28  grains.     The  filtered   liquor  was  evaporated  to 
tlrvness,  and  the  salt  was  again  dissolved  in  distilled  water. 
On  standing  so;ne  time,  light  brown  flocks,  which  showed 
no  vestige  of  nickel  and  very  litile  of  iron,  were  deposited; 
tlie  quantity   was  so  small  it  could  not  be  weighed.     The 
solution  when  filtered  was  very  clear,  and  of  a  slight  green 
colour:  on  dnipning  a  solution  of  potash  into  it  the  colour 
changed  io  blue,  atid  bv  continuing  to  add  the  alkali  a  pre- 
cipitation took  place.     This  precipitate  when  collected  on 
a  filler  was  of  a  pale  wreen  colour,  aiul  the  filtered  liquor  was 
quite  colourless.     Hvdro-suljihurct   of  ammonia   produced 
no  precipitation  in  thiis  liquor ;  which  convinced  me,  con- 
trary to   what  was  expected,   that  the  w  h(jle  of  the  nickel 
had  been  thrown  down  by  the  potash.     The  green  precipi- 
tate, dried  as  much   as  possible  on  the  filter,  weighed  tour 
grams  and  a  quarter,  aijd  was  of  a  deep  apple  p.reen  colour. 
When  ignited  it  weighed  only  three  grains.     Pure  ammonia 
was  poured  on  it,  which  by  means  of  a  moderate  heat  dis- 
solved the  whole  of  the  nickel :  the  solution  was  of  a  purple- 
blue  colour,   and   one   grain   and    a  half  of  magnesia  was 
left  behind. 

The  remainder  of  the  lOOijrains,  the  pvrltic  and  earthy 
parts  {6b  grains),  were  treated  with  muriatic  acid  in  the  san^e 
way.  The  insoluble  earthy  part  weighed  ,39  grains,  and 
the  oxide  of  iron  11  iiiams.  The  magnesia  was  thrown 
down  bv  potash,  ant!  when  ignited  weighed  7  grains  and  a 
ha':f.  The  liquor  after  the  magnesia  was  separated  was  qui'.e 
colourless;  and  sulphuretted  hvdrogen,  although  it  con- 
tained free  ammonia,  produced  no  precipitation.  A  quarter 
of  a  Jirain  of  nickel  was  separated  from  the  magnesia  by 
means  of  ammonia. 

Ii  remained  now  to  ascertain  the  quantity  of  sulphur: 
for  this  purpose  JOO  grains  of  the  stone  were  reduced  tp 
coarse  ponder:  on  this  a  larger  quantity  of  strong  muriatic 
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acid  was  poured  than  was  sufficient  to  take  np  the  soli.blc 
parts:  whtn  the  etll'rv»scence  ceased,  which  happened  in 
abtuit  24  hours,  a  hght  gelatimuis  K)ol<iug  matter  floated 
in  the  solution  ;  a  portiiJO  also  rested  on  the  surface  of  the 
earlhv  part  at  boiiom.  This  was  earehilly  coll  cted  on  a 
liher;  washed  and  dried  it  weigiiod  3*5(1;  when  thrown 
on  a  hot  iron  it  burned  wiili  a  bhie  Hauic  accompanied 
with  a  sulphurous  smell,  and  a  llxed  residmim  that  weighed 
two  grains  was  left  behind,  so  that  one  grain  and  a  halt  of 
sul|)hur  only  had  been  separated.  When  the  earthy  inso- 
luble part  was  washed,  and  dried  in  a  gentle  heat,  and  then 
thrown  into  a  red-Iiot  crucible,  a  sli'j;ht  smell  of  sulphureous 
acid  was  verv  sen>ible:  therefore  the  whole  of  the  -^.I'phur 
was  not  ohtaintd  in  the  first  instance:  perhaps,  if  we  allow 
half  a  gram  to  the  eartliv  part,  we  shall  be  nearly  arcuraic. 

The  gas  extricated  during  the  solution  of  the  stone,  from 
its  strong  hepatic  smell  must  have  carried  away  much  sul- 
phur: to  ascertain  the  quantity,  I  collected  the  whole  of  the 
gas  criven  out  bv  100  grains  of  the  stone  in  different  jars 
over  mercurv,  and  v. ashed  it  in  lime-water  as  it  was  re- 
ceived in  suc(  essive  portions  :  nuich  of  the  gas  was  con- 
densed in  most  of  thcni,  yet  no  lime  was  thrown  down. 
The  quantity  of  the  condensable  s.rAS  aradually  decreased  as 
the  solution  advanced,  until  at  last  little  or  no  dmnnution 
took  place. 

The  gas  thus  washed  was  deprived  of  the  hepatic  smell, 
and  presented  to  fiame  burned  with  an  explosion.  It  was 
remarkable,  that  afttr  the  explosion  took  place  the  com- 
bustion continued  descending  gradually  in  the  jar  with  a 
beautiful  red  fiame,  until  it  ruaehed  the  surface  of  the  inne- 
water  at  the  bottom.  This  pliaenomenon  induced  me  to 
suspect  some  carbonic  matter  in  the  gas;  but  on  closing:  the 
jar  as  soon  as  the  combustion  cqased,  the  surface  of  the  lime- 
water  showed  no  appearance  of  caroonic  acid.  24  cubic 
inchci  of  gas  were  obtained  in  all,  and  of  these  six  cuDic 
inches  were  sulphuretted  h\drogcn.  Thi>  quanlitv  must  at 
least  contain  two  grams  of  suljihur.  From  the  ioretioing 
statement  the  proporii'  us  of  ihe  diflerent  substances  con- 
lauieU  in  lae  stone  are  as  follow  : 

Silex 48-25 

Iron 39* 

MaLHiesia 9- 

Sulphur 4* 

ISickcl   1-75 

lOi-  Three 
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Three  analvscs  of  bits  taken  from  different  parts  of  the 
stone  were  made,  and  each  gave  the  sanie  snbstances,  but 
the  proportions  varied  a  little.  I  will  describe  one  more. 
A  fragment  of  the  stone  with  a  part  of  the  external  crust 
adhering  to  it  was  reduced  to  as  fine  powder  as  possible. 
100  grains  of  this  ))o\vdcr  were  calcined  in  a  plaiina  cruci- 
ble exposed  lo  a  stroncr  red  heat  for  nicjre  than  half  an  hour. 
It  acquired  a  leddish-brown  colour,  and  although  much  sul- 
phurous acid  was  disengaged  by  the  process  it  gained  a  lit- 
tle more  than  one  grain  ui  weigtit :  dilute  nuirialic  acid  was 
poured  on  it,  a  slight  tfiervescence  ensued,  which  was  much 
increased  by  the  application  of  heat :  the  gas  evolved  had 
the  smell  of  sulphuretted  hydrogen.  When  the  effervescence 
neariv  ceased,  the  clear  solution  was  decanted  oB,  and  more 
dcid  poured  on,  and  boikd  down  nearly  to  dryness;  di- 
stilled water  was  added,  and  ;he  solution  was  filtered  ;  both 
solutions  were  niixed  together.  The  insoluble  tarthy  part 
was  washed  with  distilled  water  repeatedly,  until  it  passed 
through  quite  tasteless.  After  exposure  lo  an  obscure  red 
heat  for  some  time,  it  weighed  46  grains.  The  iron  was 
thrown  down  from  the  solution  by  carbonate  of  ammonia; 
the  mixture  was  boiled  before  it  was  filtered,  in  order  to  dis- 
engage the  whole  of  the  iron.  The  oxide  of  iron  thus  ob- 
tained, after  being  exposed  to  a  red  heat,  weighed  42  grains. 

The  liquor,  after  the  iron  had  been  separated,  was  of  a 
very  light  blue  colour;  pure  potash  was  gradually  dropped 
into  it  while  any  precipitation  took  place.  The  precipitate 
v\as  carci'ully  collected  on  a  filter,  and  well  washed  :  when 
ignited  it  weighed  14'50  grains:  it  was  of  a  vellowish-white 
colour  wiih  a  slight  shade  of  green,  l^he  licjuor  left  by  the 
magnesia  was  colourless,  and  contained  ammonia  in  a  free 
state.  To  separate  any  nickel  it  might  contain,  a  stream  of 
sulphuretted  hydr()<xen  was  passed  m  it  for  some  time:  a 
siio:ht  black  precipitate  was  produced, but  the  quantity  was  so 
very  small   I  barely  could  ascertain  that  it  contained  nickel. 

I'lic  magnesia  was  next  dissolved  in  muriatic  acid.  The 
solution  had  a  green  colour.  Sulphuretted  h)'drogen  threw 
down  a  black  precij)itate, which  when  collected,  washed,  and 
dried,  weighed  325  grains;  when  calcined  it  was  reduced 
to  1'75  ijrains.  Tins  powder  was  dissolved  in  muriatic 
acid  ;  an  excess  of  ammonia  was  poured  on,  which  threw 
down  somewhat  less  than  a  quarter  of  a  grain  of  iron  ;  the 
remainder  (one  grain  and  a  half)  was  held  in  solution  by 
muriate  of  animonia  ;  the  liquor  had  a  fine  violet-blue  co- 
lour, which  convinced  me  that  the  substance  dissolved  was 

nickel. 
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nickel.     The  result  of  this  analysis  gives  nearly  the  follow- 
ing proportioi.s  : 

Silex 46* 

Iron 42* 

Magnesia 12-25 

Nickel 1-50 

Sulphur 4* 

105-75 
I  shall  avcMci  civinii  a  detail  of  the  various  experiments 
made  during  the  above  analvses,  with  a  view  to  ascertain 
the  presence  of  either  substances  in  the  stone,  particularly 
that  of  lime  and  alumine.  I  collected  a  few  of  the  larger 
grains  of  iron,  and  rendered  them  perfectlv  bright  by  tri- 
turation in  sand  and  water;  these  were  (hssolved  hi  sul- 
pluirous  acid,  without  producing  the  smallest  appearance  of 
carbon.  This  sione,  therefore,  contained  only  the  same 
kind  of  substances  which  the  celebrated  Mr.  Howard  found 
in  the  diffi-rent  stones  that  he  so  ably  anaKscd. 

Correspondi\icr  also  with  this  chemist's  results  is  the  in- 
crease of  weisht  discovered  in  summing  up  the  quantities 
of  the  ingredients.     This  increase  must  be  attributed  to  the 
absorjjtion  of  oxygen  by  the  metallic  bodies. 
I  am,  dear  sir. 

Your  vcrv  humble  servant, 

Dublin  Societv  House,  WiLLIAM  HlGGINS. 

Julv  28.  1811. 


Lei (er  from  ]\lr.  Moore  to  Mr.  Higgins. 

*'  Sir,  —  T  had  the  honour  of  receiving  a  letter,  requesting 
from  me  the  particulars  respecting  a  meteoric  stone  that  fell 
near  mv  house  in  the  c^»nnty  ofTipperary,  and  which  a 
short  time  ago  I  did  myself  the  pleasure  of  presenting  10 
the  Dublin  Societv.  The  particulars  are  as  follow  : — Early 
last  August,  between  eleven  and  twelve  o'clock  in  the  morn- 
ing, I  went  from  Mooresfort  to  Limerick  ;  the  day  was  dark 
and  sultrv.  I  returned  in  a  few  davs,  and  was  immediately 
informed  by  mv  steward  and  butler  that  a  most  wonderful 
phienomenon  had  occurred  very  soon  after  my  departure; 
thev  produced  the  stone,  and  gave  the  following  account  of 
the  occurrence:  there  had  been  thunder;  some  workmen 
who  were  laying  lead  along  the  gutters  of  my  house  were 
suddenly  astonished  at  hearing  a  whistling  n<^ise  in  the  air; 
one  said,  The  chimney  is  on  lire;  another  said,  It  proceeds 
irom  a  swarm  of  bees  in  the  air.     On  looking  up,  thev  ob- 
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served  a  small  black  cloud  very  low,  carried  bv  a  different 
current  of  air  frou)  the  mass  of  clouds,  from  wbcnce  they 
imagined  this  stone  to  have  proceeded  :  it  flew  with  the 
greatest  velocity  over  tlieir  heads,  and  fell  in  a  field  about 
three  hundred  yards  from  the  house  :  they  saw  it  fall.  It 
was  inimediatelv  d.ig  up,  and  taken  into  the  steward's  office, 
where  it  renuuned  two  hours  coollno;  before  it  could  be 
handled.  This  account  I  have  had  from  many  who  were 
present,  and  agree  in  the  one  story.  I  saw  myself  the  hole 
the  stone  made  in  the  ground;  it  was  not  more  than  a  foot 
in  depth.  Should  any  thing  further  be  wished  for  from 
me,  I  shall  feel  myself  very  happy  in  procuring  from  the 
men  themselves  their  own  account,  and  transmitting  their 
own  exact  words  and  description  to  the  Society. 
'^  I  am,  sir, 

*'  Your  very  humble  servant, 

"  IS,  Lower  Mount-street,  "  MauKICE  CuOSBIE  MoORE. 

May  22,  1811." 


XLIX.  Remarks  vpov  the  iiferior  Strata  of  the  Earth 
occurring  in  Lancashire :  with  some  Observations  arising 
from  the  Sidject.     By  Dr.  Campbell,  Kendal*.     ' 

A.  HE  subjoined  article  presents  the  reader  with  a  new 
species  of  communication, — geological  and  mineralogical 
information  illustrated  with  a  coloured  map.  It  was  Irans- 
miiied  to  the  Bath  Society  by  a  highly  respectable  gentle- 
man, Dr.  Wilkinson,  with  a  notification  that  Dr.  Camp- 
bell, the  author,  was  induced  to  write  this  essay,  from  ob- 
servincT-  the  imperfect  account  of  the  stratification  of  Lan- 
cashire, bv  Holt  t  and  other  agricultural  writers.  It  were 
to  be  wished  that  the  tirst  specimen  of  the  kind  had  been  a 
geological  account  of  the  strata  of  Somersetshire,  or  some 
countv  comprehended  in  the  title  of  the  Societv  ;  but  there 
is  no  doubt  this  example  will  be  followed  by  others.  Mr. 
W.  SiTjith,  a  celebrated  e^igineer,  has  arranged  materials  for 
a  similar  illustration  of  the  counties  contitruous  to  Bath  ; 
which,  it  is  hoped,  as  soon  as  accomphshi^d,  will  be  sub- 
mitted to  the  public.  The  advantages  to  be  derived  from  a 
plan  of  this  kind,  generally  adopteil,  must  be  of  considerable 
importance,  both  to  the  agriculturist  and  the  miner. 

'J^he  article  is  introduced  in  the  volume  from  which  we 
have  copied  it,  with  the  following  prefatory  note  : 

*  Fioin  Letters  and  Papers  of  tlie  Bath  and  West  of  England  Society, 
vol.  xii.  f  Jtthn  Holt's  Agricultural  Suivcyol  Lancasliire,  8vo,  1795. 

"  [We 
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*'  [We  arc  obliged  to  the  very  ingenious  Dr.  Wilkinson  for 
the  following  chart  and  dcscripiion  of  the  strata  in  the 
county  of  Lancaster  ;  which,  though  it  is  a  tue.spass  npou 
our  usual  plan,  \vc  shall  venture  to  insert  in  our  Report 
without  any  other  apology  than  the  singular  importance 
of  the  subject;  and  we  earnestly  reconnucnd  ii  to  mir 
correspondents  to  pursue  a  plan  so  happily  begun.  A 
similar  history  of  the  strata  in  all  the  counties  of  England 
would  be  an  invaluable  treasure.  It  would  enable  agri- 
culturists, as  well  as  geologists,  to  collect  most  important 
facts,  and  draw  many  practical  inlerences.  They  would 
learn  with  precision  to  ada'pl  their  crops  to  the  nature 
o\'  the  soil ;  and  in  many  cases  they  would  be  able  to  as- 
certain whether  a  cheap  corrective  of  any  particular  soil 
could  not  be  procured,  either  at  a  moderate  depth  from 
its  surface,  or  froai  lands  that  lie  contiguous. — Ed."] 

LANCAsniRE  appears  to  consist  of  a  regular  succession  of 
strata  of  difl'erent  kinds  of  rock  wiiich  compose  the  lu^e  (or, 
as  it  may  be  termed,  the  I'onc)  of  the  country;  whose  re- 
spective limits  may  be  ascertained  with  tolerable  precision, 
and  arranged  in  various  districts.  In  these  divisions  of  the 
country,  althoujxh  extreme  accuracy  cannot  be  expected, 
(from  the  rock  of  one  division  occasionally  encroaching 
upon  the  limits  of  the  other,)  yet  the  general  conclusions 
will  be  found  to  be  just. 

I.  If  von  place  before  you  a  mnp  of  Lancashire,  and 
draw  a  line  nearly  east  and  west  through  Carimell  and  Ul- 
verstonc,  the  whole  district  north  of  it  is  a  n)ounlainous 
country,  whcse  rocky  hills  are  universally  of  that  kind  of 
stone  which  is  bv  naturalists  dei^.oniinated  sclmtzis ;  and 
from  its  component  parts  occurring  in  various  proportions, 
has  obtained  the  tliiferent  names  of  ifaic,  icldvsiouc.  Hue 
rag,  tropp,  Sec. 

In  this  district  there  is  neither  freestoi.e  nor  Umesione, 
except  a  vein  of  the  latter  which  lies  in  a  crack  or  fissure  of 
the  blue  rocks,  (by  miners  termed  a  dyke.)  and  runs  across 
the  country  from  ea-i^t  to  vvtit,  near  ConnislorK"  Fells. 

II.  If  another  line  be  drawn  nearly  parallel  to  the  former, 
a  few  miles  north  of  Lancaster,  the  base  of  the  whole  di- 
strict included  betwixt  them  is  Innestune,  imnun=e  r'u:ks  of 
which  raise  their  grav  heads  above  the  fertile  land  at  their 
feet.  Such  are  Warlon  Cragg,  Hampsfield  Fell,  and  the 
rocks  of  Sdverdale  and  Ktllet.  Large  blocks  of  granite^ 
mostly  of  a  round  form,  are  frequently  to  be  met  with  on 
the  surface  of  the  earth  ia  the   hmcstonc  (and  perhaps  \\\ 
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the  lilucstoiic)  district :  although  there  be  no  rock  of  ihij 
species  that  I  know  o\  in  ilic  country*.  7  hey  have  the  ap- 
pe;ir,uice  of  having  had  liieir  edges  broken  away,  and  round- 
ed bv  artrition,  Hke  the  smaller  pebbles. 

This  mass  of  limestone  runs  away  to  the  north,  as  far  as 
Kendal,  and  eastward  by  Farhon-Knol,  Hulton  Hoof,  and 
Kirkbv-Lonsdale,  towards  Settle  and  Skiplon  in  Yorkshire, 
and  skirting  Lancasliire,  comes  into  it  again  about  Chipping 
and  Clitheroe. 

III.  This  limestone  district  ceases  about  five  miles  north 
of  Lancaster,  and  ^ives  way  to  another  arrangement,  viz.  of 
i/uile  {or  shiver -j)  and  fieesti.nc.  But  as  freestone  is  an 
ambiguous  term,  arising  merely  from  the  facility  with 
which  a  sionc  can  be  wrought  bv  the  tool,  and  is  applicable 
to  stones  of  verv  different  qualities,  it  wiU  perhaps  be  better 
to  distinguish  the  particular  kind  o<'curring -liere  by  Mr. 
Whitehvnst's  denomination  o'i  milhtone  grit;  being,  like 
that  which  he  notices  in  Derbyshire  and  other  places,  com- 
posed principally  of  quartz  pebbles  (a  species  of  flint)  and 
mica. 

From  th.is  part  of  the  country  about  Kellet,  to  as  far  south 
ns  a  line  drawn  from  the  vicinity  of  Colne  towards  Black- 
burne  and  Chorlev,  and  so  on  to  the  westward,  the  base  of 
the  country  \9>  millstone  grit,  mostly  incumbent  on  shale. 

In  some  places,  (such  as  Grassyard  woods  and  Raveascar, 
about  Hve  miles  from  Lancaster,)  and  near  Catshaw  Factory 
in  Wyresdale,  this  arrangement  of  the  gritstone  resting  on 
immense  l)eds  of  shale  is  evident.  In  other  places  it  is  not 
so  easy  to  be  ascertained,  as,  the  incumbent  stratum  of  grit- 
stone having  been  destroyed,  the  shale  appears  on  the  sur- 
face of  the  earth,  or  the  iirit  vock  has  not  been  penetrated 
deep  encHioh  to  arrive  at  the  shale.  Finally,  the  beds  of 
shale  difilr  in  tliiekress,  and  are  in  some  instances,  per- 
liaps,  totally  wanting. 

IV.  After  proceeding  rs  farsoulh  as  Chorley  and  Burn- 
lev,  the  p,riniiiive  strata  chatigc  to  a  soft  argillaceous  sandy 
stone,  containing  no  0|Uartz  pebbles.  Such  are  the  inferior 
siraia  uliich  forin  the  base  of  the  country  in  each  of  these 
di-.irietsj  and  wliich  have  considerable  influence  on  the 
mcuniljent  soil,  and  its  productions;  which  we  shall  pro- 
eced  to  notu-e. 

\.  The  district  of  Svhlstus,  or  Blue  Tiock, 
The  suinnnts  of  the  higlieit  mountains  of  Furness  musi, 

*  Tlie  nearest  gninite  rocti  is  on  ti.e  w.-stsidj  of  the  road  from  Kendal  to 
Shan,  near  :lic  twelfth  mik-stone. 

■»■  ShaU  (i>r  ^/i^'J^-c)  appe:;rs  to  conaist  of  !ii'iu.rated  clay,  mica,  and  a  little 

saad.  i'rom 
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from  their  grcU  heights  and  rocky  natures,  ever  remain  in 
a  sterile  state;  but  yet  grass  grows,  and  sheep  pastures  ex- 
tend to  the  tops  ot  nianv  of  considerable  ahitude.  Where 
thev  are  of  a  lower  or  seconilary  order,  tliey  are  capalile  ot" 
being  covered  with  wood,  which  grows  freely.  This  kind 
of  n^ck  being  of  a  fissile  nature,  and  composed  of  laminas 
or  layers,  niostlv  arran'.;ed  so  nearly  |)erpendicular  as  to 
form  an  angh  of  about  90  witii  the  horizon,  the  roots  of 
trees  find  a  passajie  for  their  small  fibres  to  insinuate  them- 
selves betwixt  them,  and  thus  obtain  a  ready  vegetation  011 
the  almost  naked  stones.  Most  of  the  woods  wiin  vvhich 
that  country  abounds  growing  upon  rocky  ground,  where 
nothing  else  would  be  produced,  but  v.hich  flourish  there 
spontaneously,  if  only  fenced  from  cattle"*;  thousands  of 
acres  that  would  be  absolutely  useless  under  any  oilier  cul- 
ture, are  bv  this  nu;ans  rendered  highly  beneficial.  The 
woods  are  in  general  cut  every  fifteen  or  sixteen  years,  and 
the  crop  is  reckoned  of  the  same  value  as  the  land.  For 
instance,  if  the  cutting,  or  foil,  (as  it  is  here  tern)ed,)  be 
worth  \GL  and  the  land  were  to  be  sold  immediately  after, 
it  would  be  estimated  at  the  same  sum. 

Exclusive  of  what  comes  under  the  denomination  of  tiiri- 
ber,  these  woods  are  converted  to  many  uses ;  particularly 
into  charcoal,  for  smelting  the  iron  ore  from  Low  Fumes?, 
in  the  manv  furnaces  dispersed  over  the  countrv  for  that 
purpose.  Poles  for  hoops,  and  the  seeminglv  insignificant 
article  of  birch  besoms,  are  obtained  from  these  woods  in 
great  quantities.  Bird-lime  is  also  manufactured  from  the 
bark  of  the  holly,,  which  abounds  in  the  country,  and  is 
principally  exported  to  the  West-indies  for  the  destruction 
of  insects. 

These  woods  contain  all  the  variety  of  trees  natural  to 
the  kingdom,  but  they  consist  mostlv  of  oak  and  ash. 
Uazles  grow  in  great  abundance  in  the  C(Hintry  norih  of 
Lancaster;  insomuch  that  it  was  com|)uted  that  upwards  of 
1000/.  worth  of  nuts  were  sold  there  at  the  last  Michaelmas 
fair,  principally  bought  for  the  Manchester  and  Liverpool 
markets. 

Immediately  incumbent  on  the  rocks  generally  lie  beds 
of  what  in  this  countrv  is  called  sammel,  (rubble,)  which  is 
the  rocky  matter  broken  down  into  small  particles,  and 
forming  a  compact  bed  of  a  particidar  kind  of  gravel.  This 
furnishes  most  excellent  materials  for  the  roads,  for  which 
the  whole  of  this  district    is  so  justly  celebrated.     With 

*'  Mr.  Hi)It,  in  the  Agricultural  Survey  of  Lancashire,  nates,  tliat  "  there 
are  no  uaturaJ  woods  Ir.  O.v!  county." 

scarcely 
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scarcely  a  turnpike  crate  in  the  country,  they  resemble  mnvi? 
the  walks  in  a  garden  or  a  pleasure-ground  than  a  high- 


way 


i'his  mass  of  sammel  is  covered  bv  the  soil  of  ihc  coun- 
try, generallv  a  h,ht  hazlt  n;;)u'd,  produced  by  the  remain» 
of  decayed  vegetables,  and  u  hat  mcmure  has  been  added  by 
culture.  It  is  however  in  geiu^ral  thin  and  stony.  Some 
idea  niav  be  formed  ot"  its  nature,  bv  observing  the  brooks 
and  rivers  atier  il'.e  heaviest  and  longest  continued  rains. 
Thev  are  aniimenled  in  bulk,  but  r.o  alteration  takes  place 
in  \\\c\\\  trraisparency :  clear  as  crystal,  the  smallest  pebble 
niav  be  slit!  seen  in' their  bottoms. 

The  lower  grounds  are  fertile,  and  the  frequent  showers 
which  are  attracted  by  the  lofty  mountain^  contrdjute  much 
to  the  orowih  of  \Vood  and  sira^s,  but  reader  it  less  eligible 
as  a  corn  country. 

No  iiiarl  is  found  in  this  district;  consequently  the  sy- 
stem of  manuring  is  reduced  to  lime,  dung,  and  the  ashes 
of  turf  ar.d  peat,  (the  principal  fuel  of  the  country,)  found 
to  be  a  areat  fertilizer.  Lime  is  expensive,  as  the  coals 
with  w  hieh  it  is  burned  nuiit  be  fetched  from  a  distance  of 
more  than  twenty  iijiles  by  land  carriage,  or  obtained  by 
shipping  at  the  rate  of  <25s.  per  ton.  But  where  it  has  been 
used,  it  has  lieen  spoken  of  as  highly  advantageous  in  im- 
proving both  the  (Quantity  and  quality  of  the  grass. 

A  coarse  clay  is  fo-.md  in  some  places,  which  has  been 
spread  u  itii  advi^ntage  upon  the  meadow  land,  improving 
iJie  soil  l>v  "iv  inc.  it  a  consisiencv  which  enables  it  the  bet- 
ter to  retain  tl-.e  manure  that  may  be  spread  upon  it. 

A  a.'fjpcr  mine  has  been  vvc)rked  at  mtervais  for  many 
ccntur.es  in  tb.e  mountains  at  the  head  of  Co7///?'i/o/?e Lake ; 
at  p.resent  it  is  discontinued,  although  lately  in  the  hands 
of  some  >pirited  and  intelhu'.iit  adventurers. 

Sonie  of  '.he  most  considei;-.b!e  quarries  of  blue  slate  m 
(lie  kingdom  are  m  this  district.  It  is  found  in  various 
places  in  the  mountains,  and  brought  down  partly  bv  land 
and  paniv  by  water  carriage,  and  shipped  either  at  Penny- 
Bridiie  or  in  the  river  Duciden. 

IL  Ou  entering  tb.e  livte-lovc  district^  a  remarkable  dif- 
ference m.y  br  f)bsfrved  in  ihi.  term  of  the  sunmriits  of  the 
n)oiint</n!s';  tlio^e  in  that  which  we  have  just  quitted 
bavin'Y  a  >tiarp  serratid  oi.aline  j  v.  bile  the  lime.-^tone  rocks, 
Ivii.t;  ntostlv  m  horizontal  strata,  have  one  that  is  flatter 
and "sni(. other,  with  iieticrally  a  precipice  on  one  of  the 
sides  ;  and  benvi  of  a  more  compact  structure,  they  do  not 
so  itauiiy  adntit  the  roots  of  trees  to  insinuate  tbemstlves 
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into  the  niasc>,  as  happens  with  respect  to  the  blue  rock, 
The  summits  of  the  hie;hcr  hmcstonc  Kcks  are  mostly  de- 
stitute ot"  soil,  and  exhibit  a  desolate  prospect.  Fragment!* 
of  the  limestone  rocks  cover  the  groLUui  to  a  great  depth 
below  the  abrupt  faces  of  these  mountains  ;  and  the  valleys 
are  filled  up  bv  a  calcareous  sammel,  iorming  a  very  com- 
pact body  similar  to  that  formerly  mentioned,  (p.  271,)  or 
l)y  the  limestone  fraiimenls  roiinded  by  attrition  into  the 
form  of  pebbles,  and  mixed  with  others  of  whinstone^  gra- 
nite, and  gritstone. 

The  interstices  of  these  pebbles  are  frequently  filled  to  a 
considerable  depth  with  a  tine  mould;  so  that  although  the 
ground  may  at  first  sight  appear  so  stony  that  little  vegeta- 
tion could  be  expected;  yet,  under  proper  management, 
excellent  crops  are  produced*. 

The  soil  is  in  general  a  brown  or  hazel  mould,  rather 
lightj  but  capable  of  being  made  productive  of  the  finest 
grass  bv  the  addition  of  the  usual  manures.  All  the  poas 
and  white  clover  are  its  natural  tenants.  Rushes,  except 
on  the  mosses,  are  rarely  seen  in  this  district.  A  small  ad- 
dition of  clay,  or  argillaceous  matter,  appears  capable  of 
givinff  it  that  kind  of  tenacity  which  would  enable  it  better 
to  retain  any  manure  which  might  be  spread  upon  or  in- 
corporated with  it. 

jMarl,  but  especially  shell  marl,  is  found  in  sufficient 
quantity  in  Laiv  Furncss,  and  has  been  used  with  success 
as  a  manure  in  particular  instances.  It  has  not,  however, 
become  a  general  practice,  although  it  promises  to  be  of 
the  highest  utility.  A  proportion  of  clay  has  lately  been 
discovered  in  some  of  the  beds  of  sammel,  whicli  of  course 
constitutes  marl ;  and  its  efTecis  on  the  adjoining  lands  will 
probablv  be  soon  put  to  the  trial. 

The  west  of  Ulverstone  (which  is  called  Low  Furness)  is 
a  fine  champaign  country,  witli  little  wood,  and  forms  a 
perfect  contrast  with  the  mountainous  district  to  the  north- 
west of  it,  and  is  extremely  fertile  both  in  arable  and  pas- 
ture ground.  From  the  comparative  lowness  of  the  land, 
the  clouds  frequently  pass  over  it  without  depositing  their 
contents,  until  they  are  attracted  and  stopped   by  the  lofty 

•  In  cutting  the  various  canals  in  this  country,  a  very  accurate  discovery 
of  the  nature  and  quality  of  the  soil  has  been  made,  frequently  to  a  consi- 
derable depth ;  and  it  appears  surprising  how  thin  a  stratum  of  mould  on 
the  surface  is  frequently  adequate  not  only  to  the  mere  purposes  of  vegeta- 
tion, but  to  the  production  of  good  crops  both  of  grass  and  corn.  In  ni.iny 
instances  a  few  inches  in  thicknejs  of  mould  are  incumbent  on  immense  beds 
of  the  most  sterile  flinty  gra%  el,  in  a  part  of  the  countrywhere  this  land  lets 
for  51.  per  acre,  (customary  measure.) 

Vol.  38.  Ko.  162.  Ocf.  1811.  S  bill* 
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hills  ill  the  interior  pari  oF  the  country;  where  it  happens 
to  be  no  unconniion  circunibtance  tliat  thtre  is  tine  weather 
in  \jCtw  Fnrness,  whilst  they  arc  dchigecl  with  rain  in  the 
mountains. 

A  red  heestone,  composed  mostly  of  fine  sand  and  mica, 
is  found  to  the  west  of  Ulverslone:  and  a  quarry  of  ex- 
cellent millstone  grit  near  Holker,  immediately  incumbent 
on  the  limestone. 

Great  quantities  of  iron  ore  are  raised  a  few  miles  to  the 
westward  of  Ulverstone,  hut  principally  at  VVhitridge, 
(which  West,  in  his  Antiquities  of  Furncss,  calls  the  Pc/7^ 
of  that  country.)  It  is  found  beneath  the  limestone  rock, 
not  in  veins  but  masses  ;  uncertain  as  to  extent,  and  hence 
attended  with  the  usual  disadvantages  incident  to  mining 
concerns  :  it  is  of  the  species  called  by  naturalists  hcematites 
or  kidney  ore.  (from  its  resemblance  to  the  kidneys  of  certain 
animals.)  There  are  three  distinct  sj)ecics  found  in  these 
mines.  The  account  given  bv  Wesi  is  as  follows  :  *'  Iron 
ere  is  found  at  the  depth  of  from  twenty  to  thirty  yards  :  it 
is  raised  at  35.  6d.  and  45.  j)er  ton,  and  pays  15.  6d.  per  ton 
to  the  lord  of  the  soil.  It  is  carted  and  put  on  board  ves- 
sels for  exportation  at  35.  and  sells  from  lis.  to  125.  per 
ton.  Great  quantities  of  lapis  hcematites  are  raised  with 
the  Ore  of  VVhitridge,  which  the  workmen  call  kidney  and 
steel  ore: — there  are  two  kinds  of  it  turned  out  with  the 
common  ore. 

"  First.  The  lapis  hcemaliie,  lollriodes,  or  glehosas. 

'* Second.  The  convolved  kind,  described  by  Aldrovandus 
and  Imperiali :  it  is  the  richest  ore,  and  easily  distinguished 
from  the  ruhrica  fair  His,  connnonly  called  ruddle. 

"  There  are  other  works  of  the  same  kind  in  Furness*." 

This  ore  is  of  a  very  greasy  and  defiling  nature,  as  Mr. 
Pennant  has  justly  observed,  marking  every  thing  it  touches 
with  a  red  stain.  The  iron  produced  from  it  is  of  the 
toucrhest  kind,  and  much  valued  where  that  quality  is  re- 
quired. It  is  smelted  not  only  in  the  furnaces  dispersed  over 
the  neichbouriiig  country,  but  exported  in  great  quantities  to 
Scotland  and  Wales.  1'hese  n)ines  are  of  great  antiquity, 
havino-  been  worked  upwards  of  400  years. 

Copper  ore  has  been  discovered  in  the  rocks  at  Yealand 
2nd  VVarton,  and  the  veins  pursued  art  a  considerable  ex- 
pense; but-nrovinn;  so  thin  as  not  to  repay  the  cost,  thev 
are  at  present  abannonect. 

What  is  the  base  of  Walney  Island,  is^  I  believe,  not 


*  Antiquities  of  FurnesE,  p.  17. 
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ascertainpci.  West  speaks  of  it  thus  :  **  Walney  Tslan'l  lies 
npoi)  a  bed  of  nines  ;  and  all  round  the  island  nioss  is  found 
by  diorging  tbioiiyh  a  lavcr  of  sand  and  clav  which  covers 
it;  and  in  the  moss  large  trees  have  been  Ibund."  It  is 
probable,  however,  as  limestone  rocks  are  observed  in  the 
adjacent  sands,  ;hat  these  extend  below  this  island  also. 

In  conniion    with  other  limestone  countries,    there  are 
many   subterraneous    excavations   of  considerable   extent, 
such  as  Dunaldniill  Hell-hole,  near  Kcllet,  Yardhouse-cave, ' 
near  Leek,  and  other  smaller  ones  near  Ycaland. 

III.  The  district  of  millstone  grit  and  sha'e  contains  al- 
aiosl  every  possible  variety  of  S(m1  and  situation. 

To  the  north  and  east,  hifty  mountains  form  moors  co- 
vered witli  ling,  which  stretch  awav  from  the  neiiihbourhood 
of  Hornby,  by  Wyrcsdale,  towards  Rivington  Pike.  The 
western  part  is  an  uniform  flat ;  and  the  intermediate  coun- 
Iry  possesses  the  champaign  properties  that  lie  betwixt  these 
two  extVemes. 

The  grit  rock  being  almost  entirely  a  flinty  substance,  its 
broken-down  particles  are  of  all  others  the  least  favourable 
to  vegetation.  Hence  we  find  that  where  the  rock  is  merely 
covered  with  a  gravel  composed  of  such  fragments,  (which 
is  mostly  the  case  on  the  high  lands  towards  the  moors,) 
ling,  the  hardiest  of  vegetables,  can  only  find  a  footing; 
and  the  scanty  soil  proiiuced  bv  its  decayed  remains  in  the 
course  of  centuries,  attests  the  slow  progress  of  vegetation. 

Planting  with  the  hardier  kinds  of  trees  is  perhaps  the 
only  improvement  this  kind  of  land  admits.  But  it  is  a 
point  not  yet  ascertained,  at  how  great  a  height  above  the 
sea  trees  capable  of  producing  timber  will  flourish  in  this 
country.  At  considerable  altitudes  they  become  dwarfish, 
and  affect  the  form  rather  of  the  bush  than  the  tree. 

Where  circumstances  more  favourable  for  the  retention 
of  moisture  occur,  mosses  have  been  found,  which  being 
drained  afford  a  considerable  depth  of  a  loose  black  soil.  In 
many  parts,  at  the  foot  of  the  mountains,  the  U  hole  culti- 
vated country  appears  to  have  been  oriciinallv  of  this  nature, 
and,  being  of  a  spongy  texiure,  is  capable  of  retaining  mois- 
ture long ;  and  hence,  notwithstanding  the  looseness  and 
lightness  which  it  exhibits  under  the  plough,  when  allowed 
to  remain  in  pasture  a  few  years  it  is  apt  to  be  overrun  with 
rushes. 

It  frequently  happens  that  a  coarse  clay  covers  the  tops 
and  sides  of  the  hills  and  moor  lands  which  are  of  a  5ff- 
iondary  height,  which  preventing  the  rain,  or  the  water 
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which  flows  from  ihe  higher  grounds,  from  penetrating  be- 
yond a  certain  depth,  such  land  is  ove  grown  with  moss  and 
rushes,  forming  a  perfect  sponge,  and  affording  scarcely  any 
vegetation  ust'tul  for  pasturage.  But  from  what  has  been 
done  to  pa:iicular  spot.^  in  the  vicinity  of  this  mossy  land, 
we  see  that  by  draining,  and  the  usual  modes  of  improve- 
iDenl,  such  lauds  are  capaW'e  of  being  made  very  bentticial. 
Where,  iustea'l  of  the  grit  rock,  the  shale  occurs  on  the 
surface  of  the  ground,  a  considerable  change  may  be  per- 
ceived in  the  nature  and  appearance  of  the  vegetables  pro- 
duced ;  and  this  latter,  beuig  a  particular  kind  of  indurated 
clay,  is  easily  convertible  into  excellent  soil. 

A  striking  coiurast  offers  itself  betwixt  the  appearance  of 
the  vegetation  on  the  mountains  and  hilly  grounds  in  this 
district,  and  that  of  limestone.  Here,  they  are  mostly  co- 
vered with  ling,  rushes,  and  moss  ;  there,  such  productions 
are  scarcely  seen  ;  whilst  the  finest  kinds  of  grass  and  white 
clover  cover  their  sides,  and  are  found  in  the  interstices  of 
the  rocks  to  their  very  sunvmits.  The  same  difference  is 
observable  upon  passing  tiirougli  this  mass  of  moor  land 
into  the  limestone  country  in  Yorkshire,  which  lies  to  the 
eastward.  This  change  appears  to  be  occasioned,  as  well 
from  the  decayed  ])articles  of  the  limestone  rocks  being  na- 
turally disposed  to  furnish  a  soil  more  favourable  to  the 
growth  of  nutritious  grasses,  as  from  the  water  and  rain 
finding  a  more  ready  passage  into  the  earth,  in  consequence 
of  not  meeting  with  beds  of  clay  and  marl  beneath  the  sur- 
face. 

In  the  lower  grounds  the  top  mould  is  mostly  of  a  fine 
quality.  A  few  miles  to  the  north  of  Lancaster,  the  earth 
begins  to  have  a  considerable  mixture  of  clay  and  marl  in 
its  composition,  which  continues  more  or  less  through  the 
whole  country  to  the  southward,  intermixed  with  extensive 
-beds  of  gravel  and  sand.  But  from  about  five  miles  south 
of  Lancaster  the  general  mass  of  tlte  country  in  the  lower 
grounds  is,  npon  digging  a  few  feet,  found  to  be  almost  en- 
.tirely  marl  or  clav,  incumbent  upon  the  rock  or  shale  which 
form  the  basis  of  the  district. 

Where  these  beds  of  gravel  occur,  the  top  soil  is  in  ge- 
neral thin,  and  requires  frequent  repetition*  of  manure  to 
keep  it  in  good  condition.  Where  there  is  clay  and  marl 
beneath,  it  is  generally  of  an  excellent  quafity,  but  sul>ject 
to  the  connnon  inconvenience  of  this  kiiui  of  substratum, 
the  copious  growth  of  rushes. 

There  is-  also  in  this  district  a  considerable  quantity  of 
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iTK'-ss  la:id,  which  hcs  principally  lo  the  west  of  Garslang, 
a  part  of  which  is  aiuuiallv  reclaimed,  and  converted  into 
ground  which  produces  good  crops  of  corn  *. 

Besides  the  common  manures,  a  great  p.irt  of  tjiis  district 
has  also  the  advantage  of  both  marl  and  Inne,  and  is  hence 
capable  of  being  ]hU  into  the  highest  state  (^cultivation. 
The  parts  of  the  country  bordering  upon  the  Bay  of  More- 
condje  have  also  two  other  kinds  of  local  manures,  viz. 
nuisclcs  and  sand.  The  muscles  are  found  in  immense 
beds,  which  are  accessible  during  the  tide  of  ebb,  and  tbey 
r.re  then  carted  away  in  great  quantities  for  this  purpose. 
They  are,  however,  said  to  he  a  manure  whose  good  effects 
are  not  more  durable  than  a  single  year.  The  sand  pro- 
cured upon  this  coast  (trum  the  nature  of  its  component 
paits)  has  not  only  been  found  advantageous  to  the  stiffer 
clay  lands,  but  al:^o  to  tlmse  of  a  lighter  texture.  Besides 
the  flinty  particles  usually  found  in  sand,  a  great  pro- 
portion  of  what  is  got  here  consists  of  particles  of  shells 
niinuiely  divided,  and  is  hence  of  a  calcareous  nature:  a 
portion  of  clay  is  also  mixed  with  it,  which  with  some  sea- 
salt  f,  and  the  remains  of  decayed  animal  and  vegetable 
matters,  form  altogether  a  substanoe  very  different  from 
connnon  sand. 

Some  iron-stone  is  found  in  the  shale.  This  district, 
however,  is  not  productive  of  any  ores  which  have  been 
wrought]:.  The  stone  which  occurs  here  is  however  ex- 
tremely valuable  for  a  variety  of  purposes.  That  which  is 
gotten  in  the  neighbourhood  of  Lancaster,  and  in  Whittle 
Hills,  is  of  the  most  valuable  kind  of  freestone  ;  and  block* 
of  almost  any  size  may  be  procured.  From  the  great  quan- 
tity of  quartz  or  flintv  particles  which  enter  into  its  com- 
position, the  durability  will  probably  be  nearly  equal  to  that 
of  granite,  Millstv)nes  of  an  excellent  quality  are  gotten 
in  W'^hiitle  Hills,  and  from  Kellet  Moor;  and  a  fine  kind  of 

•  By  means  of  mnrl,  which  is  generally  found  beneath  the  moss,  and  by 
paring  and  burning,  which,  although  disapproved  by  lord  Oimdouald,  is  her« 
the  source  of  abundaiu  fertility;  there  being  no  fear  of  exhausting  the  ve- 
getable matter  by  tiiis  process.  A  particular  kind  of  clogs,  called  moss  pat» 
tens,  are  atBxed  to  the  hinder  feet  of  the  horses  employed  in  ploughing, 
which  prevents  them  from  sinking  into  the  ground,  which  is  frequently  so 
soft  as  not  to  be  accessible  without  such  assistance. 

■f  When  the  tide  retire.',  it  leaves  many  miles  of  these  sands  dry;  and  in 
the  summer  season  'the  evaporation  being  considerable,  a  white  crust  or  pel- 
licle of  salt  is  forrriediOh  the  surface,  from  which  culinary  salt  was  formerly 
obtained,  by  collecting  the  sand  containing  this  pellicle,  and,  after  dissolving 
the  saline  particles  in  sea  water,  evaporating  the  brine,  thusmade,in  pans. 

^  There  js  sortt6  lead  ore  in  Anglezark,  belonging  to  sir  f.  Staadivh  ;  and 
aarbonate  of  barytes, 
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flacs   and  whetstones  from  Hutton-Roof,  about  six  mika 
norih-east  from  Lancaster. 

There  is  a  thin  seam  oi  coals,  which  apparently  originat- 
ing in  a  valuable  but  limited  colliery  near  Ingleton  i,n  York- 
shire, extends  bv  Hornby  to  within  a  few  miles  of  Lancas- 
ter, when  it  bas<;ets,  (in  the  language  of  miner?,)  or  runs 
out  upon  the  common  above  the  town.  It  is  not  found  in 
a  stratum  of  argillaceous  stone,  but  (contrary  to  what  oc- 
curs in  this  countrv,  and  in  general  in  this  kingdom)  in  a 
niost  compact  quanzose  or  flinty  one;  the  particles  of 
which  are  so  compact  and  hard,  as  not  only  to  strike  fire 
with  steel,  but  to  be  almost  inaccessible  to  the  tool. 


L.   0?i  Smelting  of  Lead.     Bj  Mr.  John  Sadler*. 

Dear  Sir,  IVIost  of  the  1c;k1  of  commerce  is  obtained 
fi'oni  that  species  of  ore  \\  Inch  is  by  mineralosists  called 
galena,  putter*s  ore,  or  sulphuret  of  lead.  Indeed,  it  is 
the  only  species  of  lead  ore  which  is  found  in  sufficient 
quantities  to  be  worth  workincr. 

There  are  many  other  species  of  lead  ore  met  with  occa- 
sionally; but  these,  occurring  but  seldom,  are  regarded  a3 
curiosities,  and  are  generally  carefully  selected  for  ihe  cabi- 
net of  the  mineralogist,  or  as  ornaments  for  the  mianile- 
piece  of  the  miner. 

The  ore,  as  it  is  first  raised  from  the  mine,  is  mixed  with 
a  considerable  proportion  of  the  matrix  or  gangue  of  the 
vein,  from  which  it  must  be  in  great  measure  freed  before 
it  is  fit  for  the  operation  of  smeking. 

For  this  purpose,  the  ore  is  rlelivered  to  the  dressers,  v*hQ 
either  break  it  into  ssnall  pieces  wiih  hand-hammers  of  a 
peculiar  construction,  which  are  called  liickers,  or  it  is 
passed  between  rollers  w(uked  by  machinery,-  or  under 
stampers.  It  then  undergoes  tlie  operation  of  washing,  to 
separate  it  from  the  lighicr  ioreign  matter,  after  wliich  it  is 
ready  for  the  smelter. 

Coustriictwn  of  the  Ore  Hearth. 

The  smelting  of  lead  is  performed  differently  in  difTerent 
districts.  In  most  parts  of  the  North,  particularly  in  Cum- 
berland, Durham,  and  Northumberland,  smelting  is  per- 
formed in  the  ore  hearth  by  means  of  bellows.  In  some 
parts  of  Yorkshire,  in  Derbvahire,  and  in  Novtii  Wales,  lead 

*  From  C!enuel!'s  New  Agricultural  and  Commercial  Magazine* 
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is  smcUctl  in  rcvcrhcrating  furnaces:  ihis  kinil  of  smeltinor 
is  distingnisheil  from  tht-  ollu-r  bv  the  name  of  cupola  saielt- 
ing:  each  of  thcsu'  mc'lli>')(.l>  has  its  advocates. 

The  superiority  of  either  depends  much  on  local  circum- 
stances, and,  |ierhaps,  also  on  the  skill  of  the  workmen. 

Ore-hearth  smeiling  sludl  be  lir^t  described. — To  render 
the  description  inte!ligil)ic,  it  will  be  necessarv  to  commence 
with  a  description  of  the  hearth. 

Fig.  1,  (Plate  VIII)  is  a  sketch  of  the  hearth  :  it  is  con- 
structed principally  of  pieces  of  cast  iron,  which  are  called 
generally  iron  stones  or  metal  stones;  each  different  casting 
lias  a  distinguishing  name:  they  are  the  {a)  pan,  {h)  back, 
(r)  pipe-stone,  (//)  spark-stone,  {e)  bearers,  (/)  keys,  {g) 
iorc-stone,  and  the  (A)  work-sione. 

The  hearth  is  erected  under  a  spacious  chiiTinev,  and  nearly 
in  the  centre;  one  side  of  it  is  called  the  water- side,  being 
near  the  water  wheel,  \\  Inch  urges  the  bellows  ;  the  opposite 
,  is  called  the  land-side. 

Figs.  2 and  3  are  plans  and  ^^ections  of  the  ore  hearth:  the 
same  letters  in  the  different  ligures  are  placed  to  the  same 
pans. — (/")  the  floor  of  the  smelting-house,  [k)  the  back  of 
thechimuev,  (/)  the  front  of  the  chminey,  (/«)  the  founda- 
tion on  which  the  hearth  is  constructed:  it  is  built  of  rouoh 
masonry,  and  levelled  and  run  in  at  the  top  with  thui  mor- 
tar or  grout ;  the  pan  or  bottom  of  the  hearth  is  laid  steadily 
in  mortar  on  this  bed :  upon  the  posterior  part  of  tii':'  pan 
is  placed  the  back,  its  face  being  even  with  the  inner  edge 
of  the  pan. 

The  work-stone  is  next  arranged  ;  its  upper  edge  three  or 
four  inches  from  the  anterior  i)art  of  the  pan,  and  parallel 
with  the  back  ;  the  bearers  are  placed  on  the  sides  of  the 
pan,  one  end  of  each  butting  aoainst  the  back,  the  other 
ends  resting  on  the  upper  edi2;e  of  the  work-stone.  Two  thin 
pieces  of  stone,  (about  half  an  inch  thick,)  generally  slaty 
sandstone,  are  laid  on  the  back,  and  on  these  is  placed  the 
pipe-stone,  the  inner  face  of  which  overhangs  the  back  near 
an  inch.  The  kevs  are  set  on  the  bearers,  their  faces  even 
with  them  ;  two  pieces  of  brick  are  set  c)n  edge  on  the  bearers, 
next  to  the  keys,  and  on  these,  a  few  inches  from  the  keys, 
rests  the  fore-stone  ;  the  spark-stone  laid  on  the  pipe-stone 
completes  the  hearth. 

Before  la\  ing  the  foundation,  a  large  flat  stone  (//)  called 
the  cheek-etone  is  fixed  firmly  in  the  ground,  and  determines 
the  extent  of  the  land-side  of  the  hearth  ;  the  spaces  between 
the  water-side,  the  back  of  the  chiuiney,  and  the  cheek- 
Stone  are  filled  up  with  pieces  of  sand-stone,  bricks,  or  old 

S  4  iron- 


280  On  SmeUlng  of  Lead. 

iron-stones,  and  the  interstices  levelled  up  with  dust.  The 
fore-stone  is  wedged  light  by  its  ends,  generally  against  two 
old  keys, 

The  space  between  the  pan  and  the  work-stone  is  filled 
with  a  mixture  of  hone  and  tern  f!<slKs  well  be;!ten  in,  and 
those  between  the  keys  and  the  ends  of  the  fore- stone  with 
stiff  ciav. 

Care  is  taken  in  constructing  the  hearth  to  lav  the  bearers 
square,  or  at  right  angles  with  the  back,  and  also  to  direct 
the  blast  immediately  through  the  centre. 

The  hearth  being  completed,  the  operation  of  smelting 
commences  with  kindling  the  fire.  The  whole  space  be- 
tween the  fore-stone  and  back  is  filled  with  peats  or  chop- 
wood  :  an  igniled  peat  or  live  coal  beina;  placed  in  the  midst, 
the  bellows  are  set  to  work :  as  soon  as  the  combustion  is 
sufficiently  advanced,  or  that  the  whole  are  well  on  fire,  one 
of  the  smelters  (there  are  two  to  each  hearth)  throws  a  few 
shovels  of  half  smelted  ore,  (the  remains  of  the  last  opera- 
tion of  smelling,)  which  is  termed  brouse,  on  the  top  of  the 
/ire,  gradually  adding  more  as  the  contents  of  the  hearth 
settle;  he  also  adds  a  lew  small  coals  occasionally  to  keep 
up  the  combustion  :  when  the  whole  of  the  brouse  is  thrown 
on  the  hearth,  the  other  smelter  watches  out;  that  is,  with 
a  long  pointed  crow-bar,  called  a  snivel  or  gable-hook,  he 
stirs  up  the  whole  of  the  brouse^  and  brinies  forward  a  great 
part  of  it  upon  the  work-stone:  this  is  effected  by  intro- 
ducinor  the  a;able-hook  into  the  hearth  six  different  times, 
in  the  following  order:  he  first  forces  it  under  the  brouse  a 
few  inches  on  one  side  the  centre,  until  the  point  touches 
the  back  ;  he  then  forces  as  low  down  as  he  can  the  end  he 
holds  in  his  hand  ;  this  lightens  up  the  contents  of  the  hearth, 
and  as  the  bar  is  withdrawn,  a  part  of  the  hot  brouse  comes 
forward  on  the  work-stone;  the  gable-hook  is  then  entered 
below  the  brouse,  about  the  same  distance  from  the  centre, 
on  the  other  side,  where  the  same  operation  is  performed  : 
it  is  next  introduced  close  10  the  sideT)f  the  hearth  ;  here  the 
workman  forces  the  end  of  the  gable- hook  from  him,  at  the 
same  time  he  presses  ii  down,  so  as  to  bring  the  point  of 
the  bar  into  the  middle  of  the  hearth;  this  brings  pan  of 
the  brouse,  which  was  next  the  side,  into  the  n)iddle,  and 
what  was  in  front,  out  on  the  work-stone.  The  gable-hook 
is  again  introduced  in  the  same  place,  and  the  point  raised 
close  to  the  side,  to  remove  any  brouse  that  may  adhere  to 
the  bearer  or  key.  The  same  operation  is  performed  at  the 
other  side,  to  remove  the  brouse  from  thence  also.  Whilst 
the  watcher  is  performing  his  part,  the  man  who  supplied 
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the  hearth,  and  who  is  called  the  sctter-on,  thrusts  his  shovel 
down  into  the  hearth,  a  little  below  the  entrance  oF  the 
blast,  and  forces  the  brouse  sufficientlv  lorwanl  to  allow  hliii 
lo  place  a  jvator  a  handful  of  ciiopwoud  horizontally  before 
the  orifice  of  the  beHows :  ihis  he  generally  gets  done  nearly 
as  soon  ?s  ihc  other  has  finished  v  atchin^",  who  chanues  his 
gable-hook  for  a  shovel ;  tiie  setter-on  eoiTies  to  the  front 
.with  his  shovel,  and  tliev  together  throw  the  whole  of  the 
brouse  aoain  into  the  hearth,  over  the  fore-sione,  with  a 
small  quantity  of  coal  as  tliey  see  necessary,  carefully  se- 
parating the  slags,  whicli  they  throw  into  a  corner,  and 
breaking  down  the  larger  masses  of  brouse:  when  the  whole 
is  in  the  hearth,  the  setter-on  goes  again  to  the  side,  levels 
the  top  o!"  the  brouse,  and  covers  it  with  fresh  ore,  laying 
this  thick(st  against  the  spark-stone:  the  working  of  the 
hearth,  after  wHtching,  is  called  setting-up.  When  a  hearth 
is  well  set-up,  and  works  properly,  without  an  excess  of 
coals  or  blast,  and  pretty  free  from  sla^s,  small  reddish 
white  flames  issue  iVom  all  parts  of  the  breast,  from  below 
the  fore-stone,  nearly  to  the  edge  of  the'  work-stone:  these 
flames  should  not  issue  more  than  a  few  inches  from  the 
breast.  The  hearth  does  not  contmue  long  in  this  state;  as 
the  peat  burns  away,  the  blast  is  less  equally  distributed;  it 
forces  itself  through  more  in  some  parts  than  in  others;  the 
covering  at  the  top  is  perforated,  or,  perhaps,  perfectly  ig- 
nited, and  the  whole  mass  is  condensed  and  settled  in  con- 
sequence of  the  evaporation  of  one  part  of  the  ore,  and  the 
separation  of  the  metal;  copious  blueish  flames  issue  from 
two  or  three  parts  of  the  hearth,  as  if  occasioned  by  the 
combustion  of  some  metal.  The  brouse  must  be  again 
watehed-out,  a  new  peat  put  in,  and  more  ore  thrown  on  the 
lop.  'I'he  operations  of  watching  and  setting-up  require  to 
be  repeated  about  every  three  mmutes.  After  a  i'tw  times 
setting-up,  the  metallic  lead  begins  to  flow  down  the  chan- 
nel of  the  work-stone,  into  a  pot,  where  it  is  kept  hot  until 
collecttd  in  sufficient  quantity  to  cast  a  pig. 

It  is  necessary,  for  the  easy  management  of  the  hearth, 
that  a  considerable  quantity  of  fluid  lead  should  remain  in 
the  bottom  for  the  brouse  to  float  on.  The  watcher,  after 
throwing  up  ihe  brouse,  allows  the  lead  to  flow  freely  down 
the  gutter  for  a  short  time,  and  then  prevents  any  more 
escaping,  by  lightly  raising  up  the  brouse  against  the  gutter 
with  the  corner  of  his  shovel. 

Two  men  will  smelt  about  six  bings  of  good  ore  a  day, 
and  from  thcic  produce  24  pigs  of  lead,  weighing  154lbs. 
each. 

It 
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It  is  advisable  to  draw  the  hearth  at  the  end  of  every  twelve 
hours,  in  order  that  it  may  cool ;  for  a  cool  hearth  works 
pleasanter,  and  makes  better  produce  than  one  uhich  has 
been  snt^ered  to  heat.  The  heartii  sliould  be  drawn  about 
two  watehina;s  after  throwing  on  the  last  of  the  tix  bings  of 
ore.  As  soon  as  the  hearth  is  waiehed-out  the  last  time, 
the  action  of  the  bellows  is  stopped,  and  the  sjiielters  draw 
out  the  whole  of  the  hot  brouse  with  their  shovels,  and 
throw  it  on  the  floor  to  cool,  picking  out  such  slags  as  they 
may  observe;  they  also  remove  whatever  adheres  to  the 
sides  or  back. 

If  the  hearth  has  been  properly  attended,  and  a  due  pro- 
portion of  fuel  used,  it  will  scarcely  appear  hotter  in  one  part 
than  another;  and,  if  it  has  been  working  with  a  free  ore, 
should  not  appear  hotter  than  a  very  dull  obscure  red  heat. 

With  a  free  ore,  the  hearth,  when  fresh  set-up,  works  as 
described  page  280,  the  blast  finding  its  way  equally  through 
all  parts  of  the  breast.  The  brouse,  when  watehed-out,  is 
dry,  and  mostly  in  small  pieces,  the  slags  firm,  and  easily 
distinguished  bv  their  cavernous  appearance  and  brighter 
colour,  and  the  lead  flows  from  the  hearth  scarcely  red  hot. 
Lead  ore,  which  contair.s  much  silver  or  copper,  or  which 
has  not  been  properly  cleared  from  the  gangue  with  which  it 
is  mixed  in  the  vein,  requires  particular  attention  on  the  part 
of  the  smelter:  instead  of  working  dry  and  open,  it  be- 
comes soft  and  pasty ;  the  slag,  instead  of  separating  in  firm 
pieces,  is  diffused  through  the  whole  like  a  half-melted 
scoria,  and  the  lea-:t  inattention  to  the  fire  will  set  the  whole 
contents  of  the  hearth  into  a  solid  mass,  or  cause  it  to  boil 
and  flow  down  in  a  liquid  state  on  the  work-stone — the  lead 
flows  very  hot,  and  the  hearth  appears  hot  and  foul.  The 
addition  of  lane  is  necessary  to  "correct  this  defect  in  the 
ore,  which  con^bining  with  the  fluid  scoria,  solidifies,  and 
thus  assists  its  coileclino;  in  masses:  care  should  be  taken 
not  to  add  more  lime  than  is  absolutely  necessary  for  the 
purpose  intended,  as  all  extraneous  matter  thrown  in  with 
the  ore  lessens  the  produce  of  lead. 

[I'o  lie  continued  ] 

LI.  Notice  respecting  Native  Concrete  Boracic  Acid.  By 
Smithson  Tknnant,  Esq.  F.R.S.^c.  Comrminicnted 
hj  L.  IIoRNER,  Esq,  Sec.  of  the  Geological  Society*. 

J-  HE  boracic  acid  is  not  found,  like  the  greater  number  of 
substances,  in  almost  every  country;  but,  as  far  as  our  present 

*  From  the  Transactions  of  the  Geological  Society,  vol.  i. 
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1<no\vlcclge  extends,  appears  confined  to  a  few  particular 
place;;.  On  this  accouni,  as  well  as  the  great  utiliiv  of  borax 
in  various  art.*,  the  discovery  of  iis  existence  in  any  new 
situation  may  deserve  to  be  recorded. 

Some  months  aso  Mr.  Horner  was  so  obliginc;  as  to  show 
me  a  collection  of  volcanic  productions  from  the  Lipari 
Islands,  presented  to  the  Geological  Society  by  Dr.  Saunders. 
They  consisted  chiefly  of  sulphur,  and  of  saline  sublimations 
on  the  lava ;  but  among  these  more  connnon  substances 
there  were  several  pieces  of  a  scaly  shining  appearance,  re- 
membling  boraeic  acid.  The  largest  of  these  had  been  cut 
of  a  rectangular  shape,  and  was  about  seven  or  eight  inches 
in  length,  and  five  or  six  in  breadth,  as  if  it  had  been  taken 
from  a  considerable  mass.  On  one  side  of  most  of  the 
pieces  was  a  crust  of  sulphur, -and  the  scaly  part  itself  was 
yellower  than  pure  boraeic  acid.  To  ascertain  if  the  scaly 
part  was  coloured  by  sulphur,  I  exposed  it  to  heat  in  a  glass 
lube  ;  and  alter  the  usual  ijuaiuity  of  water  had  come  over, 
there  sublimed  from  it  about  a  tenth  of  its  weight  of  sul- 
phur, and  the  remainder  was  pure  boraeic  acid. 

Mr.  Horner  afterwards  informed  me,  that  the  late  Dr. 
Menish,  of  Chelmsford,  had  presented  to  the  Geological 
Society  a  specimen  which  he  had  received,  with  some  other 
volcanic  productions,  from  Sicilv,  but  whicti  had  been  col- 
lected in  the  i.ipari  Islands  ;  the  box  containing  them  being 
marked  "  Prodiizioni  Volcaniche  Raccolte  ndle  hole  Eole 
da  Gius.  Lazzari — Lipari."  He  found  it  to  consist  of 
boraeic  acid,  and  it  perfectly  resembled  that  I  have  just  de- 
scribed, havinff  the  same  vcllow  colour  from  an  admixture 
of  sulphur,  anda  similar  crust  of  this  substance  adhering 
to  one  side. 

Any  future  traveller  visiting  those  countries  would  do 
well  to  examine  them  with  a  view  to  this  particular  object. 
The  boraeic  acid  maybe  a  more  extensive  volcanic  product 
than  has  hitherto  been  imagined  ;  for  in  the  account  given 
of  its  discovery  some  years  ago  by  Messrs.  Hoefer  and 
Mascaani,  near  Monte  Roiondo,  to  the  west  oK  Sienna,  we 
c'dn  have  no  doubt  of  its  volcanic  origin  in  those  places, 
from  the  substances  which  are  th^re  described  to  accom- 
pany it. 


LII.  Sketch 
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LI  I.  Sketch  of  the  Geology  of  Madeira.  By  the  Hon, 
Henrv  Grey  Bennett  ;  ina  Letter  addresied  to  G.  B. 
Gbeexough,  President  of  the  Geological  Society^  and 
commumcaied  hy  him  to  the  Society*. 

JL  HE  following  notes  were  taken  during  a  short  stay  T  made 
last  summer  in  the  island  ot  Madeira.  As  there  appears  to 
be  but  little  known  of  the  structure,  or  of  the  phieaomcna 
which  the  strata  in  that  island  exhibit,  the  following  ob- 
servations may  not  perhaps  be  whoiiy  unacceptable.  They 
may  be  considered  as  furnishing  directions  to  others,  where 
to  look  tor  some  of  the  most  interesting  objects  ;  and  may 
afford  to  future  travellers  a  small  portion  ot  the  information 
which  my  guide,  Dr.  Shuter,  so  liberally  communicated  to 
me.  That  gentleman  having  long  resided  in  the  island,  had 
repeatedly  traversed  it,  and  was  thereby  able  to  point  out  to 
me  some  of  the  circumstances  which  were  most  worthy  of 
examination,  particularly  the  nature  of  the  various  strata 
that  are  exposed  to  view  in  the  deep  and  abrupt  valleys  which 
intersect  the  island  in  all  directions.  These  valleys  are  no 
Jess  picturesque  to  the  eye  of  the  common  traveller  than 
they  are  deserving  of  the  attention  of  the  geologist.  They 
are  in  general  narrow  and  deep,  the  sunnnits  of  the  hills  that 
form  their  boundaries  are  broken  into  peaks  rugged  and 
bare,  while  their  sides  are  covered  with  the  cedar  and  other 
trees  peculiar  to  southern  latitudes,  and  with  a  profuse  va- 
riety of  shrubs  and  plants,  amotig  which  the  erica  arhorea  is 
the  m(»st  beautiful,  and  in  the  greatest  quantity. 

The  island  of  Madeira  (though  I  believe  it  never  has  been 
surveved)  is  said  to  be  about  50  miles  in  length,  and  in  its 
broadest  part  about  20,  but  the  average  breadth  does  not 
exceed  15  miles. 

It  con.^isis  of  a  succession  of  lofty  hills  rising  rapidly 
from  tlie  sea,  particularly  on  the  eastern  and  northern  ex- 
tremities. The  summits  of  many  of  these  ranges  present 
the  appearance  of  what  has  been  called  a  table  land;  yet  oc- 
casionally the  forms  are  conical,  and  surmounted  by  a  peak, 
which  in  some  instances  I  found  to  be  of  columnar  basalt, 
Deep  ravines  or  valleys  desce.nd  from  the  hills  or  serras  to 
the  sea,  anil  in  the  hollow  of  most  of  them  flows  a  small 
river,  whiclt  in  general  is  rapid  and  shallow.  The  soil  of 
the  island  is  clay  on  the  surface,  and  large  masses  of  it  as 
hard  as  brick  are  found  underneath,  lliough  there  arc  not 
at  present  any  existing  volcanoes  in  the  island,  yet  the  re- 
mains of  two  craters  are  to  be  seen,  one  on  the  eastern,  the 
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other  on  the  western  side,  the  largest  being  about  a  Portu- 
guese league,  or  TourEnglish  miles,  in  circiniitVrcnee.     Every 
ihinc:  aroiuid  wears  marks  ot  having  snifcrcd  the  »vclion   of 
fire;  yet  I  was  unable  to  discover  any  deposit  (il  suljihur,  and 
was  told  that  none  had  hitherto  been  found  in  the  inland.     . 
The  varieiies  ot"  strata,  wliich  I  shall  term  generally  lava, 
are  not  numerous.     I  inyselF  saw  but  tour,  and  1  was  in- 
formed there  were  no  more  to  be  met  with.     Three  of  them 
were  invariably  alternating  in  the  same  order.     The  first  or 
lowest  lava  is  of  a  compact  species,  containing  few,  if  any, 
extraneous  substances,  is  of  a  blue  colour,  and  of  a  re- 
markably fine  grain.      Upon  that,  the  second,  which  is  a 
red  earthy  friable  lava,  rests  j  sometimes  separated  by  beds 
of  clay  mixed  with  pumice,  and  layers  of  black  ash  and  pu- 
mice.    This  red   lava  contains  minute  pieces  of  olivine; 
sometimes  it  assumes  a  prismatic  form,  and  in  one  place 
was  of  a  moderate  degree  of  hardness  :  the  principal  springs 
of  water  in  the  island  issue  from  this  stratum.     On  the  top 
is  the  third,  a  grayish  lava,  generallv  compact,  though  at 
times  near  the  surface  very  cellular,  and  containing  much 
olivine.     This  lava  takes  princijiaily  the  prismatic  form  of 
basalt.     I  have  seen  it  in  the  most  perfect  prisms  from  30 
to  40  feet  or  more  in  height,  the  surface  being  covered  with 
scoria,  ash,  and  pumice.     These   masses  ot   lava  cbntaiii 
more  or  less  of  what  1  consider  to  be  olivine,  occasionally 
carbonate  of  lime  and  zeolite,  which  last  assumes  either  a 
crystallized  or  globular  form,  or  is  diffused  in  a  thin  coating 
between  the  different  layers. 

The  fourth  species  of  lava  is  of  a  coarse  grain,  is  used  for 
the  makins;  of  walls,  and  the  commonest  and  poorest  houses 
are  built  of  it,  the  bhie  and  grav  lavas  being  used  for  the 
copings,  &c.  It  Vvorks  easier  than  the  two  other  kinds 
above  mentioned,  is  more  friable  and  soft,  and  its  colour  is 
a  mixture  of  brown  and  red,  I  observed  it  in  a  stratum  by 
itself,  and  it  did  not  seem  to  have  any  connexion  with  the 
other  three  kinds. 

These  are  tl;e  principal  stratified  lavas  that  the  island 
affords;  but  in  the  beds  of  the  rivers,  particularly  in  that 
which  flow  s  in  the  valley  of  the  Corral,  several  varieties  oc- 
cur in  isolated  masses,  containing  olivine  and  zeolite  in 
greater  or  less  quantity,  and  exhibiting  detached  portions 
of  strata,  similar  to  those  tliat  are  found  in  the  Fossa  Grande 
on  the  side  of  Vesuvius. 

In  the  deep  and  singular  valley  called  the  Corral,  whfch 
I  had  an  opportunity  of  examining  for  several  miles,  the  red 
*nd  grav  bva  alternated  five  or  six  times.    The  tops  of  some 
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of  its  barrier  hills  are  formed  ol"  columnar  basalt;  here  anc! 
there  rising  to  a  peak,  or  broken  inco  what  might  be  termed 
a  crvitallized  ricUiC,  or  tapering  to  a  point  like  the  granite 
needles  in  the  Aler  de  Glace.  The  colnmnar  strata  are 
found  here  in  all  directions.  Thev  dip  usually  to  the  sea, 
but  occasionally  arc  dislocated  in  the  most  abrupt  maimer. 
Dvkes  ot'kua,  rising  perpendicularly  to  the  horizon,  inter- 
sect the  strata  at  right  angles.  I  saw  one  200  or  300  feet 
in  height,  which  cut  through  several  of  the  alternations  of 
the  red  and  grav  lava.  This  valley  of  the  Corral  well  merits 
the  most  attcniive  examination  ;  yet  the  journey  there  is 
one  of  some  labour,  and  the  walk  down  the  river  that  flows 
in  its  bottom  so  difficult  and  toilsome,  as  almost  to  deter 
every  one  from  the  undertaking.  ,We  left  the  town  of  Fun- 
chal  soon  after  day-break,  and  did  not  return  till  between 
eiyht  and  nine  at  night,  having  been,  during  the  whole  of 
that  period,  in  a  state  of  incessant  exertion  on  horseback 
or  on  foot.  The  bed  of  the  valley  itself  cannot  be  descended 
on  mules  or  on  horseback.  The  walk  is  eight  or  nine  miles 
in  length,  and  you  are  eompelleil  to  clamber  over  rocks,  a> 
there  is  not  even  a  track,  or  wade  in  the  bed  of  the  river, 
\ihieh  is  rapid,  and  full  of  large  and  pointed  stones.  Some 
of  the  highest  hills  of  the  island  border  on  this  valley. 
Several  of  them  rise  from  the  bed  of  the  river  in  a  perpen- 
dicular height  of  1000  or  1500  feet,  judgingonly  by  the 
eve,  and  are  what  the  French  tepn  taillc  a  pic.  Others  are 
broken  into  a  succession  of  steep  descents,  and  are  covered 
with  forests  of  wood  and  a  profusion  of  plants,  Dowa 
many  there  fall  sm.all  cataracts  of  water,  and  some  are  hol- 
lowed into  deep  recesses,  whence  issue  from  the  lava  nu- 
inerous  little  streams  that  contribute  to  suell  the  principal 
river  in -the  valley. 

As  you  arrive  on  the  brink  of  the  Corral,  after  a  ride  of 
about  ten  miles  from  Funchai,  you  find  yourself  suddenly 
on  the  edae  of  a  precipice,  near  to  which  a  sort  of  traversing 
stair-cp.se  is  cut,  with  a  track  winding  to  the  bottom.  On 
the  right  is  a  wall  of  lava  nearly  perpendicular  from  400  to 
500  fei^t  in  dej>ih,  composed  of  the  two  species  of  the  red 
and  gray,  alternating  five  or  six  times,  and  assuming  in  its 
dislocation  the  form  of  a  bow,  both  the  lavas  following  in 
a  reguiar  bend  the  shape  of  ihe  curve. 

On  the  left  of  the  stairs  by  which  you  are  to  descend, 
innumerable  snudi  columns  of  the  oray  lava  project  from 
the  side:  they  dip  NAV.  and  their  form  in  general  is  qua- 
drangular; but  1  found  several  of  them  in  prisms  of  three, 
five,  and  six  sides.     Thev  are    remarkably  small,  and  as 

they 
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tl)cy  lie  in  this  bed  appear  almost  all  to  break  oflT  from  each 
other  at  live  or  six  inches  in  length,  and  1  never  i'uund  them 
exceed  this  size.  They  seem  to  lorin  a  dyke  that  cuts 
through  the  horizontal  beds  of"  lava. 

At  the  edge  of  the  descent  there  is  a  projection  or  range 
of  basaltic  colunms,  risiiig  like  a  wall,  tapering  to  the  top, 
and  separating  into  large  quadrangular  j^nsms.  We  found 
no  black  ashes  in  the  vallev  of  the  Corral^  though  towards 
the  bottom  th.ere  are  considerable  strata  of  pumice,  great 
masses  of  scoriae,  and  cellular  lava,  and  lava  in  a  state  of 
semi-vitriflcation  ;  the  whole  presenting  evident  marks  of 
an  eruption,  anterior  to  that  which  had  lormed  these  various 
strata  of  lava,  which  are  visible  from  the  summit  of  the  hill 
to  the  bed  of  the  river. 

The  dip  of  the  strata  is  in  general  towards  the  sea.  Ba- 
saltic columns  shoot  from  ihe  side  of  the  ordinary  strata, 
which  arc  intersected  by  various  dykes  ;  and  one  of  these  in 
particular  swept  across  both  sides  of  the  valley.  There  are 
here  also  rocks  of  about  100  feet  in  height,  composed  of  a 
species  of  breccia.  We  examined  one  near  the  church,  at 
the  extremity  of  the  winding  stair- case,  forming  the  descent 
into  the  valley,  which  was  composed  of  large  and  small 
pieces  of  lava,  some  of  them  of  many  yards  in  length  and 
depth,  the  angles  bcina;  rounded,  and  the  wiiole  agglutinated 
together  by  a  hard  black  earthy  substance,  that  resisted  all 
the  force  we  could  use  to  break  off  a  piece  of  it.  There  are 
other  rocks  where  the  red  lava  forms  the  base,  and  these 
are  soft. 

On  our  road  from  Funchal  to  the  Corral  we  saw  a  stra- 
tum of  large  nodules  or  balls  of  lava,  composed  of  concen- 
tric layers  similar  to  the  coat  of  an  onion,  and  lying  one 
above  another 3  the  stratum  exposed  was  30  or  40  feet 
in  depth,  and  appeared  to  go  down  to  the  bottom  of  the 
hill. 

We  also  examined  the  coast  to  the  westward  of  the  (own 
of  Funchal.  From  the  beach  before  the  town  to  lllhoo 
Castle,  and  beyond  it  to  the  land  called  the  Pimta  de  la  Cruz, 
the  general  character  of  the  coast  is  as  follows  :  The  red 
stone  is  the  apparent  base  upon  whicli  rests  a  bed  of  gray 
prismatic  lava,  the  stratum  being  sometimes  from  40  to  100 
feet  in  depth.  At  times  this  gray  lava  rests  upon  a  deep 
bed  of  ashes  and  pumice,  agglutinated  together  like  thepe- 
perinoawd  piizzolano  \n  the  vicinity  of  Naples.  The  scoria 
at  the  surface  is  remarkably  thick,  and  all  the  upper  parts 
of  the  lava  appear  to  be  cellular.  The  general  dip  of  the 
lava  on  the  coast  n'^ar  Funchal  is  to  the  north,  but  near  the 
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fort  of  Illhoo  it  forms  with  a  mass  of  pumice  that  is  inter- 
sected with  slight  veins  of  carbonate  of  lime  and  zeolite,  a 
rapid  angle  or  curve  of  declination  to  the  east.  To  the  west- 
ward of  ihe  fort,  the  lava  is  not  found  for  a  little  ilistance, 
and  there  is  nothing  but  deep  beds  of  pumice  and  the  ag- 
glutinated mass  above  mentioned.  Tliese  beds  of  pumice 
are  of  various  thickness,  the  deepest  appearing  to  be  about 
four  feet,  and  alternating  wiih  that  stratuu)  which  I  have 
called  pe/)eji;;o.  In  diflerent  cavities  of  the  pumice  bed, 
there  are  large  deposits  of  black  ashes.  Towards  the  ex- 
trennty  of  the  strata  the  red  stone  appears  on  the  surface  in 
a  more  solid  state,  and  lies  in  prismatic  masses,  the  prisms 
being  smalt,  and  not  exceeding  a  few  inches  in  diameter. 
Their  substance  is  brittle,  and  crumbles  with  ease.  This 
stratum  of  red  lava  is  of  a  short  continuance.  Passing  a 
small  brook,  it  dips  rapidly  to  tlie  westward,  and  in  its 
place  the  gray  lava  is  found  in  a  confused  though  some- 
times prismatic  form,  and  rises  from  the  beach,  while  the 
red  lava  still  runs  along  the  surface  to  the  height  of  near 
100  feet,  the  top  being  covered  with  a  thick  scoria. 

There  is  also  in  the  vicinity  of  Funchal,  to  the  eastward 
of  the  town,  a  fall  of  water,  which,  indcpendertt  of  the  ro- 
mantic beauty  of  the  situation,  merits  being  visited  on  ac- 
count of  the  exposure  of  the  two  strata  of  lava  in  their  re- 
lative position.  The- hills  are  composed  wholly  of  lava, 
sometimes  of  a  confused,  sometimes  of  a  prismatic  forma- 
tion, the  red  and  gray  lavas  being  visible  on  both  sides  of 
the  valley.  Near  the  head  of  it,  a  short  distance  from  the 
cascade,  the  red  stratum  is  at  the'  bottom,  and  about  60  feet 
higher  it  re-appears,  and  again,  about  200  feet  higher,  alter- 
nating with'  the  gray  lava.  The  upper  red  lava  dips  rapidly 
to  the  south,  and  the  strata  are  disposed  in  the  following 
manner: 


Lower  Red. 

The  rock,  down  which  the  cascade  falls,  is  also  intersect- 
ed with  a  red  stratum  of  about  three  feet  wide,  that  traverses 
it,  and  dips  to  the  westward,  and  is  broken  off  by  a  broad 

dyke 
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dyke  of  gray  lava.  It  appears  about  30  feet  higher,  and 
dips  again  to  the  westward.  T\\c  substance  of  the  red  rock  in 
this  place  is  hard,  and  it  breaks  into  a  colunuiar  form,  being 
by  far  the  most  compact  of  the  red  strata  I  met  with  in  the 
island.  I  saw  this  red  lava  also  in  the  island  of  Tenerit^'e, 
to  the  eastward  of  Santa  Cruz,  as  well  as  in  the  neiglibour- 
hood  of  Orotava. 

I  have  thus  endeavoured  to  give  you  a  sliiihl  sketch  of  that 
which  appeared  to  me  most  deserving  of  attention  in  the  island 
of  Madeira.  The  short  stay  I  was  al)le  to  make  there  pre- 
vented a  more  accurate  survey  of  the  island  ;  vet  I  saw 
enough  to  induce  mc  to  recommend  a  careful  examination 
of  the  strata  to  those  who  may  have  n)ore  time  than  I  had 
to  spare,  and  more  knowledge  to  estimate  the  value  of  that 
which  was  to  be  seen.  To  my  mind,  the  most  interesting 
geological  facts  are:  1st,  The  intersection  of  the  lava  by 
dykes  at  right  ano;les  with  the  strata.  Sdly,  The  rapid  dips 
the  strata  make,  particularly  the  overlaying  of  that  of  the 
Brazen  Head,  to  the  eastward  of  Funchal,  where  the  blue, 
gray,  and  red  lavas  are  rolled  up  in  one  mass,  and  lie  in  a 
position  as  if  they  had  all  slipped  together  from  an  upper  stra- 
tu)ii.  3dly,  The  columnar  form  of  the  lava  itself  reposing 
on,  and  being  covered  by,  beds  of  scoriae,  ashes,  and  pu- 
mice, which  alTords  a  strong  argument  for  the  volcanic 
origin  of  the  colunms  themselves  :  and  4th!y,  The  veins  of 
carbonate  of  lime  and  zeolite,  which  are  not  found  here  in 
solitary  pieces  as  in  the  vicinity  of^Etna  and  Vesuvius,  but 
are  amid  the  lavas  and  in  the  strata  of  pumice  and  tufa,  and 
are  diffused  on  the  lava  itself,  and  occasionally  crystallized 
in  its  cavities. 


LIII.  On  the  Progress  and  present  State  of  the  Practice  of 
Faccinatlon.     By  T.  Bateman,  M.D. 

J.  HE  objects  which  the  general  adoption  of  vaccine  ino- 
culation will  accomplish  for  mankind,  if  time  and  experience 
shall  confirm  the  promises  of  its  benevolent  discoverer,  are 
so  important,  that  every  friend  of  humanity  must  have  fol- 
lowed with  anxious  hope  the  progress  of  the  practice,  and 
rejoiced  at  the  general  result  of  the  evidence  in  its  favour. 
Ii  IS  not  easy,  indeed,  to  calculate  the  sum  of  human  misery 
that  will  cease  to  exist,  when  the  prospect  which  vaceina- 
tion  holds  out  to  us  shall  be  realized.  In  its  casual,  or 
natural  occurrence,  as  it  is  termed,  the  saiall-pox  is  not  only 
Vol.  38.  No.  162.  Oct.  181 1.  T  the 


fOO  On  I  he  Progress  antlpresevi  State  of 

the  most  loaihsome  distemper  that  visits  the  human  frame, 
but  the  most  latal  pestilence;  svvecpintr  off"  nmhiiudes  du- 
rin?"  its  prevalence,  and  destroying  the  sight,  corrupting  the 
hnbit,  or  otherwise  inflicting  disease  on  great  numbers  oi" 
those  who  escape  its  more  destructive  efiects.  The  practice 
oF  inoculation  had,  it  is  true,  already  diminished  those  evils 
amons;  the  individuals  who  resorted  to  it  ;  but  it  had  un- 
fortunately auo;nK'nted  the  evils  among  the  people  in  ge- 
neral, bv  the  perpetual  infection  which  it  disseminated,  and 
the  artificial  epidemic  which  it  constantly  kept  up.  In 
Londou,  for  instance,  during  the  first  thirty  years  of  the 
eighteenth  century,  before  inoculation  could  yet  have  had 
any  ctfect,  the  proportioiiate  niunber  of  deaths  occasioned 
by  small-pox,  as  stated  in  the  bills  of  mortality,  was  about 
scventv-four  out  of  every  thousand  :  but  durins;  an  equal 
number  of  years  at  the  end  of  the  centurv,  the  number 
amounted  to  nearly  one-tenth  of  the  whole  mortality,  or 
iiinetv-five  out  of  every  thousand.  So  that,  as  far  as  we 
are  able  to  judge  from  hence,  the  practice  of  inoculation, 
which  in  itself  might  be  esteemed  one  of  the  greatest  im- 
provements ever  introduced  into  the  medical  art,  has  ac- 
tually multiplied  the  ravages  of  the  disease  which  it  was  in- 
tended to  amehorate,  in  the  proportion  of  above  five  to  four*. 
And  the  extent  of  the  mischief  inflicted  on  the  survivors 
is  manifest  from  a  statement  published  by  the  Society  for 
teaching  the  Indigent  Blind,  that  nearly  one-fourth  of  the 
persons  admitted  into  that  charity  have  been  deprived  of 
their  sislit  by  the  small-pox;  not  to  mention  the  various 
forms  of  scrofula  and  other  diseases  which  it  frequently 
excite?. 

It  is  true,  that  the  more  intelligent  classes  of  society,  who 
have  prnerally  adopted  the  practice  of  inoculation,  have  in  a 
considerable  degree  avoided  the  worst  of  these  consequences 
of  small-pox  :  they  have  seldom  been  deprived  of  the  bless- 
ing of  sisiht;  and  they  have  only  been  destroyed  by  the  dis- 
ease in  the  proportion  of  about  one  in  three  hundred.  But 
the  humane  will  shudder  at  the  recollection,  that  this  ex^ 
emption  has  been  obtained  at  the  expense  of  so  much  ad- 
ditional misery  inflicted  on  the  people  at  large;  and  that 
they  have  but  shifted  a  part  of  the  evils  from  themselves,  to 
be  aegravated  iivthe  families  of  their  less  enlightened  neigh- 
bours ;  while  they  perpetuate  a  plague,  v\  hich  would  other- 
wise have  had  its  periods  of  absolute  cessation. 

*  §ee  the  Tables  drawn  up  by  Pr.Heberdcn,  in  Lis  "  Observations  on  the 
Increase  and  Decrease  of  different  Diseases,  . 
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Such  Is  ihc  cori'.lilion  in  which  the  most  ?w/)ro7/tJ  stale 
nfr'lhc  art  of  meJicine  had  phiced  us,  before  the  heuehta^ot 
v.iccination  were  (iiscovere(i ;  and  such  is  the  condition  ttJ 
wiiich  some  persons  would  advisti  us  to  return,  in  coii?e- 
t]ueuce  of  -ihe  aliened  iujecurity  of  this  preventive.  But 
ii  would  seem  to  be  oniv  necessary  to  take  a  citar  and  di*^- 
passionate  v:ew  of  the  state  of  the  facts,  relative  to  the  effi- 
cacy of  the  (Ovv-pox;  up  to  the  present  time,  in  order  to  be 
convinced  of  its  incalculable  advantages,  even  were  all  ihe 
rcpt)rt;'.l  ia\lures  j>roved  lo  have  occurred  ;  nay,  it  ihey  had 
aciually  occurred  to  double  the  extent  that  has  been  repre- 
seniid.  J I  is  the  purport  of  this  paper  to  detail,  in  as  brief 
a  manner  as  possible,  the  sum  of  the  facts  which  have  re- 
cently been  brought  to  light,  and  to  point  out  the  inference 
which  seen)s  to  be  justly  deducihle  from  them. 

The  N;Hional  Vaccine  L^stablishnient,  supported  by  par- 
liament, has  publi'^hed  two  Reports  during  the  present  year, 
containing  the  evidence  which  they  have  collected  from 
various  authentic  sources.  The  Colleges  of  Fhysieans  and 
Surgeons  at  Etlinbingh,  and  the  Faculty  of  Glasgow,  have 
again  given  theii  decided  testimony  in  favour  of  vaccination. 
They  assert  imanimously,  that  the  practice  of  vaccination  is 
genera! I V  approved  of  bv  the  prolession  throughout  Scot- 
land ;  that  no  bad  effects  can  be  ascritjcd  to  the  practice; 
and  that,  since  its'intioduction  into  Scotland,  the  mortality 
occasioned  bv  small-pox  has  very  greatly  decreased.  The 
Facuhv  of  Phvsicians  and  Surijeons  of  Glasgow  further 
state,  that,  sune  the  micidle  of  May  1801,  they  have  gra- 
tuitously vaecinatid  in  their  Mall  14,a00  persons;  and  that, 
as  far  as  is  known,  the  '•'vaccination  in  all  these  has  suc- 
ceeded*." 

The  accounts  from  sevrral  public  institutions,  in  and  near 
London,  are  eqiuiHv  favourable f.  In  the  Koval  Military 
Asylum' for  the  children  of  soldiers,  whci^e  between  eleven 
and  twelve  hundred  are  now  received,  vaccination  has  beea 
practised  since  its  first  e^tal)lishment  in  the  year  lb03.  From 
that  period  to  the  present  lutic,  but  one  instance  of  death 

•  Report  from  the  Vaccine  EstabIi?hTient,  1811. 

f  1811.    It  appears,  that  since  die  last  Aniiuai  Report  of  the  Loi^don  Vsc- 

ciue  iDStitutJon,  ihert:  hiive  beea  )Bi'Cul;ted  by  Dr.  Walker  -  -         £,'-iUO 

J'rom  the  coiinneticenient  of  the  tiisrilutioii  in  IP;  C       -         -  -         8,595 

'By  the  appointed  iiK'Ciilators ill  the  metropolis  last  ve..-         -  -         l.'ols 

irom  the  bcj^inniiig  -         -'-         -         -         -         -         -  -         S.iC9 

liy  the  appoinied.  inoculators  iiv  the  coyntry         -         -  -       ■       ,01 

i-rpm  the  iifytnniwg           -         -        ,  -          -                    -          -  '-~A 

r,r..st 'year,  ciiyrgcs  of  matter       -         -         _         3^,092  lo    (. 

-From' il«e  commei. cement  of  the  Instifution,         93,080  tdl8,-  i. 
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from  small-pox  has  occumd  ;  and  it  is  worthy  of  remark, 
that  the  uulividual  had  not  hccn  vaccinated,  in  consequence 
of  a  declaration  of  the  mother,  that  he  had  passed  through 
the  small- pox  in  his  inFancv.  Vaccination  was  introduced 
into  the  Found. ing  Ho'?pital  in  the  year  1801  ;  and  every 
infant,  soon  after  its  adnussion,  has  since  that  period  been 
vaccinated.  From  the  commencement  of  this  practice  to 
the  present  time,  no  death  has  occurred  trom  small-pox; 
and  in  no  instance  has  the  preventive  power  of  vaccination 
been  discredited,  althouiili  many  children,  as  a  test  of  its 
efficacv,  have  been  repeatedly  inoculated  with  the  matter  of 
small- pox,  and  exposed  to  the  intluence  of  its  contagion. 
A  similar  success  has  attended  the  practice  of  vaccination 
at  the  Lyini,-in  Charity  of  Manchester,  where,  in  the  sj)ace 
of  nine  years,  more  than  nine  thousand  persons  have  been 
effectuallv  vaccinated,  and  secured  from  the  small-pox. 
The  officers  ol  (he  Vaccine  Establishment  in  London, 
through  the  mediuni  of  their  correspondence  with  manysimi- 
lar  establishments  in  the  country,  have  learned,  that  practi- 
tioners of  the  highest  respectability  are  earnestly  engaged  in 
promoting  the  extension  of  the  practice  ;  that,  among  the 
superior  classes  of  the  people,  vaccination  is  every  where 
geneially  adopted;  and  that,  although  the  prejudices  of  the 
lower  orders,  which  have  been  excited  bv  interested  per- 
sons, still  exist,  ihey  appear  to  be  gradually  yielding  to  a 
conviction  of  its  benefits.  This  interence  is  likewise  con- 
firmed by  the  fact,  that  23, 162  charges  of  vaccine  matter 
}iave  been  distributed  by  the  Establishment  to  various  appli- 
cants from  all  parts  of  the  kingdom,  which  exceeds  by 
nearly  one-third  the  number  distributed  in  the  preceding 
year. 

Of  the  immense  benefits  resulting  from  the  universal 
adoption  of  vaccination  in  other  countries,  the  accounts 
from  India  have  furnished  the  most  interesting  example. 
The  number  vaccinated  in  the  island  of  Ceylon^  from  the 
year  1S02  to  Jan.  1810,  amounts  to  no  less  than  128,732 
persons;  and  the  small-pox  has  literally  been  exterminated 
frotn  the  island.  From  the  month  of  February  1808  to  the 
last-mentioned  date,  the  disease  had  not  existed  in  any  part 
of  the  island,  except  in  October  I8O9,  when  it  was  cairied 
thither  by  a  boat  from  the  Malabar  coast :  but,  in  this  in- 
stance, the  contagion  spread  to  only  six  individuals,  who 
had  not  been  vaccinated,  and  was  immediately  arrested  in 
its  progress,  and  disappeared.  The  medical  superintendant- 
general  observes,  that  they  have  no  apprehension  that  the 
small-jiox  will  ever  spread  epidemically  in  Ceylon,  while 
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vaccination  continues  to  be  generally  practised  ;  at  the  sani« 
time,  that  its  occasidnal  ajipearancc  there  has  the  good  elU^bi 
o\  proving  llie  preservative  power  oF  the  vaccine  pocffj  and 
of  rousing  the  natives  Iroin  their  apathy  or^  the  siil^ject. 
Even  the  l^rauiins  are  now  surniounnng  the  prejudices  ot 
their  education,  and  submitting  to  be  vaccinated  *. 

It  appears  Ironi  a  Report  of  the  (\^ntral  Connniliee  of  the 
Vaccine  Institution  at  Pans,  published  on  tlie  tenth  anni- 
versary ot  its  establishment,  that  the  benefits  of  vaccination, 
in  augmenting"  the  populati(;n  of  a  country,  have  not  escaped 
the  attention  of  the  present  ruler  of  I'rance,  who  has  lormed 
depots  of  vaccmo  fluid  in  twenty-four  ot  the  principal  cities, 
connnuniciitini:  with  the  Central  Conitiiitlee  at  Paris.     \n 
some  of  the  departmep.ts,  it  is  said,  the  zeal  of  the  prefects 
lias  bien   such,  thai  ^here  remain  none  to  vaccinate  but  the 
infants  born  in  every  year,  and  that  the  small-pox  is  already 
uiiknown.     And  the  returns  of  the  mortality  m  the  city  of 
Paris,  for  the  year  1S09,  exhibit  only  213  deaths  by  small- 
pox.    "This  number,"  say  the  reporters,  "  thongh  \et  too 
considerable,  since  the  vaccine  oflered  to  these  213  victims  a 
certain  method  of  preservation,   is  yet  extremely  small  in 
comparison  of  that  of  some  vears,  when  the  epidemic  small- 
pox has  carried  ofl",  in  the  same  city,  more  than  20,000  in- 
dividuals."    The  Committee,  consisting  of  sixteen  of  the 
principal   physicians  of  Paris,  express   their  conviction  of 
the  efHcacy  of  vaccination  in  these  terms  :  "  Ten  years  of 
labour  and  success  have  at  length  decided  the  intportant 
question,  as  to  the  vaccine  possessing  the  power  of  preserv- 
ing all  those,  in  whom  it  has  regularly  gone   through  its 
progress,  from   the  small  pox.     This  has  been  carried   to 
such  a  degree  of  certainty  by  the  experiments  of  the  Central 
Committee    and    its    numerous   correspondents,    as   well 
Frenchmen  as  strangers,  that   there  is  not  at  present  any 
fact  in  medicine  better  proved,   or  more  certain,  than  that 
which  establishes  the  truly  anti-variolous  power  of  the  vac- 
cinef." 

Such  is  the  result  of  the  progressive  experience  of  profes- 
sional men,  in  regard  to  the  efficacy  and  preventive  power* 
of  vaccination  :  such  is  the  confirmation,  which  the  in- 
ferences, drawn  from  the  early  investigation  of  this  subject, 
have  received  from  subsequent  and  more  extensive  research  I 
Insomuch,  that  the  conclusion  of  the  College  of  I'hysicians 
upon  the  subject,  in  the  year  1507,  must  now  be  deemed 

*  See  the  Report  from  the  Vaccine  Estiiblivhnient. 

I  A  copy  of  this  Report  may  be  found  in  the  Edinburgh  Med.  and  Surg. 
Journal,  for  Jaa.  18il,p.  117. 
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indisputable,   that  *'  the  truth   seeins  to  be  establii?hed  as 
iirmlv  as  the  nature  of  sucl»  a  quention  aciniits'^." 

The  opposition  to  the  practice,  which  is  still  hut  loo  suc- 
cessfully kepi  up  by  a  few  clamorous  iudividuals  ni  the  me- 
dical profession,  rests  principally  upon  a  mistaken  view  of 
the  nature  of  the  question.  It  rests  upon  the  notion  that 
the, result  of  the  practice  should  be  uniform  and  invariable; 
that  the  rule  should  be  void  of  all  exceptions.  But  there  is 
no  such  regularity  in  the  operations  of  the  animal  cecono- 
my:  there  is  no  disease  without  its  anomalies  ;  and  the  di- 
versity of  human  constiiutions  is  infinite.  Several  of  these 
anomalies,  or  exceptions  to  the. general  rule,  have  doubtless 
occurred  in  the  practice  of  vaccination;  "but,"  to  use  the 
words  of  a  judicious  and  experienced  observer,  "  certainly 
not  so  often  as  was  cxpect.:;d  by  those  who  considered  the 
subject  from  the  first  dispassionately,  nor  have  they  been  in 
sufficient  number  to  fonri  anv  serious  objection  to  the  prac- 
tice founded  on  Dr.  .Tenner's  discoveryf."  In  truth,  if  this 
principle  were  received, — that  no  operation  ought  to  be  per- 
formed on  the  human  body  which  was  liable  to  occasional 
failure, — what  medicine  would  remain  foi-  us  to  exhibit,  or 
what  surgical  assistance  for  us  to  offer  ? 

But  let  us  examine  the  nature  of  these  cxcepti:5ns,  or 
*'  failures,"  as  they  have  been  emphatically  called,  which 
have  occurred  in  the  practice  of  vaccination.  The  very 
sound  of  the  word  excites  an  alarm  in  the  minds  of  many 
persons,  as  [^failure  were  synonymous  with  death,  or  im- 
plied the  certain  occurrence  of  a  desperate  or  mortal  small- 
pox. But  this  is  so  far  from  being  the  case,  that  upon  a 
deliberate  view  of  the  facts,  we  do  not  hesitate  to  atTirm, 
that,  if  all  the  cases  of  alleged  l"adure,  which  the  opponents 
of  vaccination  have  raked  up,  upon  any  sort  of  evidence^ 
and  often  upon  none,  had  really  occurred,  and  that  number 
had  been  doubled  or  tripled,  its  advantages  over  the  inocu- 
lation of  small- pox  would  si  ill  be  incalculable. 

In  the  first  place,  it  has  been  ascertained  by  the  concurring 
observations  of  almost  all  the  practitioners  who  have  attended 
to  the  subject,that(to  use  llie  words  of  theColIege  of  Physicians) 
*^  in  almost  every  case  in  \vhich  the  small- pox  has  succeeded 
vaccination,  whether  by  inoculation  or  by  casual  infection, 
the  disease  has  varied  much  from  its  ordinary  course;  it 
has  neither  been  the  same  in  violence^  nor  in  the  duration  of 
its  symptoms;  but  has,  with  very  few  exceptions,  been  re- 
tnarkabli/  mild,  asij' the  small  pox  had  been  deprived  by  the 

*  See  the  Report  of  the-Royal  Colleg;eof  Physicians  on  "Vaccination,  July 
1807.  •)-  See  Dr.  Wiilan's  Treatise  on  Vaccination. 
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previous  vaccine  disease  of  its  usual  malignity*."  Dr.Willaa 
stales,  that  l\\c  fcverishncss  winch  precedes  the  eruptiou  ia 
these  cases  Is  often  coiinitlcrable,  but  the  pustules  are  small 
and  hard,  conlainir.g  liiiJe  or  no  matter,  and  begin  to  dry 
off  on  the  sixth  dayf.  It  must  not  be  oiuiited,  indeed, 
that  in  a  very  few  instances  tb.e  sniall-pox  subsequent  to 
vaccination  has  assumed  the  confluent  form,  and  put  on  a 
dangerous  aspect  (as  in  the  recent  case  of  the  son  of  earl 
Grosvcnor);  but  even  in  these  rare  instances,  the  modifying 
influence  of  the  previous  vaccination  has  been  manifest,  the 
dii^easc,  w  hen  near  its  height,  receiving  a  sudden  check,  and 
the  recovery  being  unusually  rapid  X-  One  case  of  this  sort 
occurred  to  the  observation  of  the  writer  of  this  paper,  in 
which,  on  the  seventh  day  of  co.nfluent  small-pox,  the 
child  became  suddenly  free  from  constitutional  complaint, 
and  ran  ab'out  at  play  ;  a  circumstance,  he  believes,  that  is 
never  known  to  occur  in  confluent  small-pox  where  the 
previous  influence  of  vaccination  had  not  been  exerted.  In 
this  statement,  then,  we  have  admitted  the  worst  conse- 
quences that  have  ever  accompanied  the  "failures"  of  vac- 
cination, in  any  one  instance. 

But,  in  the  second  place,  let  us  attend  to  I  he  proportion- 
ate, number  of  these  failures.  *'  It  does  not  appear,"  says 
Dr.Wdlan,  who  minuted  the  cases  as  they  happened,  "  that 
failures  in  the  preventive  effect  of  vaccine  inoculation,  in- 
cluding 7nisiakes,  negligences,  and  viis-stntenients,  have  oc- 
curred in  a  greater  proportion  than  as  one  to  eigkl  huri' 
dred^.'"  It  is  very  improbable,  then,  that  the  actual  failures 
amount  to  one  in  a  thousand,  or  to  any  thing  near  that 
number.  But  let  us  suppose,  for  the  sake  of  argument, 
that  the  failures  amount  to  the  proportion  of  one  in  five 
hundred  ;  that  is  to  say,  that  one  of  everv  five  hundred  per- 
S'.ms  vaccinated  remains  liable  to  be  infected  by  small-pox: 
and  let  us  further  imagine,  that  this  subsequent  sniall-pox 
is  not  mitigated  in  any  case,  and  therefore,  that  (as  in  the 
case  of  ttie  ordinary  natural  small-pox)  one  in  six  of  these 
will  die.  Then  the  worst  result  would  be,  that  one  out  of 
every  three  thousand  persons  vaccinated  would  die.  But 
we  know,  that  one  of  three  hundred  persons,  who  receive 
the  sma!l-pox  bv  inoculation,  perishes  of  that  disease  j|.  l^he 
conclusion  is  therefore  obvious,  that  the  worst  result  that 
could  be  calculated  upon  from  vaccine  failures,  would  leave 

*  See  the  Report  of  the  College.  +  See  his  Treatise,  sect.  iv. 

I  Seethe  last  Report  of  the  National  Vaccine  E«tal)lishment,  July,  1811. 
§  See  his  Treatise,  p.  £3.  jj  Dr.  Willan  states,  that  "the  iuocuLtcd 

sruall-pox  ilill  proves  fatal  in  one  ca^e  out  oi  two  hundred  and  ffiy. — Ibid. 
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the  balance  In  favour  of  vaccination,  in  the  proportion  of 
ten.\.oo7ie.  But  vvlien  we  consider  tiie  actual  state  oF  the 
circumstances  ; — that  the  number  of  deaths  iVom  inoculated 
small  pox  really  exceeds  the  number  of  "  failures"  ot  vac- 
cination ; — that  these  '•  failures"  are,  in  a  great  majority  of 
instances,  the  means  of  insuring  a  very  mitigated  and  harm- 
less small-pox; — and  that  they  have,  perhaps,  in  no  in- 
stance, been  followed  bv  a  fatal  small-pox  ; — the  chances 
of  fatality  from  a  failure  of  the  vaccination  are  so  trivial  as 
to  elude  calculation  ;  and  tlie  only  chance  t)f  injury  that  en- 
sues, is  reduced  to  that  of  a  tcmporarv  inconvenience. 

Lastly,  let  us  reflect  on  the  non-contagious  nature  of  the 
vaccine  disease,  which,  while  it  secures  the  individual  from 
blindness,  deformity,  or  fatuity,  too  often  consequent  on 
the  small-pox,  injuries  no  one,  and  spreads  no  epidemic 
around,  and  we  shall  be  compelled  to  admit,  that,"  with 
all  its  imperfections  on  its  head,"  with  a  frequency  of  failure 
that  its  opponents  have  never  yet  ascribed  to  it,  vaccination 
would  still  prove  a  blessino-,  such  as  few  individuals  have 
had  the  happiness  to  confer  upon  mankind. 

We  miiiht   here  have  terminated  our  observations,  but 
the  leading  circumstance,  communicated  in  J^he  late  Report 
from  the  National  Vaccine  Establishment,  demands  some 
notice.     It  is   singular,  that  at  the  time  when  the   public 
attention  was   attracted   by  the  occurrence   of    small-pox 
after  vaccination,  in  the  sons  of  the  earl  of  Grosvenor  and 
sir  Henrv  Martin,  the  second  occurrence  of  small-pox   in 
the  rev.  Joshua  Rowlev,  miss  Booth,  and  two  other  per- 
sons, should  have  happened.      Jn  three  of  these  cases,  the 
previous  small -pox   had  been  taken  by  inoculation,  and  in 
the  fourth,  in  the  natural  way.     But  the  truth  is,  that  the 
small-pox   itself,   in  whichsoever  of  these  two  ways  it   is 
produced,  is  liable  to  the  same  anomalies  and  exceptions  as 
the  cow-pock.     There  are  several  examples  of  the  fact  on 
record;  one  of  the  most   striking  of  which  is  the  case  of 
Mr.  Langford,  related  in  the  4th  volume  of  the  Memoirs  of 
the  Medical  Society  of  London.     This  person  was  so  "  re- 
■  niar,kably  pitted  and  seam-ed"  by  a  former  malignant  small- 
pox, "  as  to  attract  the  notice  of  all  who  saw  hnn ;"  yet  he 
died  at  the  age  of  fiflv,  in  an  attack  of  confluent  small-pox, 
in  which  he  communicated  the  infection  to  five  other  in- 
dividuals of  the  family,  one  of  whom  al.^o  died.      It  will  be 
unnecessary  here  to  detail  the  various  exanii)les  which  au- 
thors have  described.     The  writer  will  just  notice   an    in- 
stance which  occurred  under  his  own  observation  not  loqg 

ago. 
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ago,  the  particvilars  ot"  which  will  be  detailed  in  the  second 
volume  of  the  *'  Mfdico-Cliirurjiical  Transactions"  about 
lo  be  pviblishc'd  *.  Tiiis  occurred  in  a  woman  oF  25  years 
of  age,  who  was  considerahlv  pitied  by  a  former  confluent 
small-pox,  which  she  had  sutfercd  in  her  childhood.  She 
caught  the  second  disease,  which  went  through  the  usual 
variolous  stages  in  a  nnld  way,  by  nursing  her  infant  undeir 
a  confluent  small -pox,  which  proved  fatal  to  it.  It  is  re- 
markable, that  her  two  elder  cliildren,  who  had  been  vac- 
cinated a  few  years  before,  lived  in  the  same  apartment, 
during  the  progress  of  the  small-pox  in  the  infant  and  mo- 
ther, and  escaped  the  infection  ;  the  cow-pock  in  them  hav- 
ing exerted  a  preventive  power,  which  the  previous  small- 
pox had  failed  to  effect  in  the  mother.  The  poor  woman 
had  been  prevented,  by  the  terrors  excited  by  the  anti-vac- 
cinists,  from  vaccinating  her  youngest  child  :  a  fact  which 
should  induce  these  opponents  of  the  practice  to  reflect  oa 
the  serious  responsibiIit\-  which  tliev  assume,  in  thus  dis- 
couraging the  adoption  of  this  important  preventive. 

I  am,  8cc. 

Bedford  Row,  August  19,  1811.  X.  BaTEMAN,  M.D. 


LIV.  Notice  respecting  the  Decomposition  of  Sulphate  of  Iron 
by  Animal  Matter.  By  W.  H.  Pepys,  Esq.  F.R.S, 
Treasurer  of  t lie  Geological  Society  f. 

x\.s  the  following  circumstance,  that  took  place  in  my  la- 
boratory, appears  to  throw  considerable  light  on  the  mode 
whereby  organic  remains  become  penetrated  by  pyrites,  it 
may  not  perhaps  be  foreign  to  the  objects  of  the  Geolotjical 
Society,  and  as  such,«I  have  taken  the  liberty  of  offering  it 
to  their  attention. 

I  was  engaged  a  few  years  ago  in  a  course  of  experiments 
on  hydrogen  gas,  which  was  procured  in  the  usual  method, 
by  the  solution  of  iron  turnings  in  diluted  sulphuric  acid. 
The  sulphate  of  iron  hence  resulting,  to  the  amount  of 
some  quarts,  was  poured  into  a  large  earthen  pitcher,  and 
remained  undisturbed  and  unnoticed  for  about  a  twelve- 
month. At  the  end  of  this  time,  the  vessel  being  wanted, 
I  was  about  to  throw  away  the  liquor,  when  my  attention 
was  excited  by  an  oily  appearance  on  its  surface,  together 
with  a  yellowish  powder,  and  a  quantity  of  small  hairs. 

The  powder,  on  examination,  proved  to  be  sulphur;  and 

*  Several  cases  and  many  references  will  be  there  found,  wkich  ar« 
omitted  here  for  the  sake  of  brevity. 

f  From  the  Transactions  of  the  Geological  Society,  vol.  i. 
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on  pouring  off  carefully  the  supernatant  liquor,  there  was 
discovered  at  the  bottom  of  the  vessel  a  sedinient  consisiint? 
of  the  bones  of  several  mice,  of  small  urains  of  pyrites,  of 
sulphur,  of  crystallized  green  sulphate  of  iron,  and  of  black 
muddy  oxide  of  iron. 

Tliese  appearances  may  with  much  probability  be  attri- 
buted to  the  mutual  action  of  the  animal  matter  and  the 
sulphate  of  iron,  by  which  a  portion  of  the  metallic  salt 
seems  to  liave  been  entirely  deoxygenated. 


LV^r.  On  the  Staphyloma,  Hydrophthahnia,  and  Carcinoma 
of  the  Eye.  By  James  Ware,  Esq.^  F.R.S.  and 
Fice  President  of  the  Medical  Society'^'.. 

xxLTHOUGH  it  be  too  oftcu  the  melancholy  province  of 
medical  men  to  witness  disorders  whi'ch  cannot  be  removed, 
and  in  the  treatment  of  which  the  utmost  exertions  of  their 
art  can  only  produce  a  mitigation  of  the  symptoms, — surgery 
nevertheless,  besides  affording  in  thi=  way  considerable  be- 
nefit to  mankind,  is  often  highly  serviceable  in  various. dis- 
eases, by  prevcnling  ihe  occurrence  of  greater  evils  than 
those  which  have  already  taken  place.  This  observation  is 
strikingly  exemplified  in  those  disorders  of  the  eye  to  which 
the  atrention  of  the  society  is  now  requested  ;  forthough  all 
of  them  have  irrecoverably  destroyed  vision,  yet  the  staphy- 
loma and  hydrophthalmia  indispensablv  require  an  operation 
that  shall  cause  the  eye  to  sink  in  the  orbit,  in  order  to 
obviate  constant  pain  and  uneasiness;  and  the  carcinoma  of 
the  eye  is  01:1  ly  capable  of  receiving  a  check'',  in  its  tendency 
to  destroy  life,  by  the  complete  extirpation  of  that  organ. 

The  term  staphyloma  is  sometimes  used  to  designate  the 
protrusion  of  a  part  of  the  iris  through  a  wound  or  ulcer  of 
the  cornea.  This  is  perhaps  its  most  correct  meaning,  the 
Greek  word,  from  which  it  is  derived,  implying  similitude 
to  a  raisin  or  dried  grape.  But  various  authors  have  also 
used  the  term  to  denote  a  projecting  opaque  cornea  ;  and  in 
this  sense  T  propose  more  particularly  to  employ  it  at  this 
time.  When  the  projection  is  very  considerable,  the  dis- 
order is  sometimes  also  called  proptosis  ;  and  in  those  cases 
where  the  projection  is  not  confined  to  the  cornea,  but  oc- 
cupies also  a  portion  of  the  sclerotica,  as  sometimes  happens, 
this  latter  appellation  is  peculiarly  appropriate. 

It  has  been  disputed  by  authors,  whether  the  projection  of 
the  opaque  cornea,  in  the   staphyloma,  is  occasioned  by  a 

*  From  the  Transactions  of  the  Aledical  Society  of  London,  vol.  J.  part,  i. 
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tl/ickcnlng  of  this  tunic,  or  by  a  morbid  accumulation  of 
aqueous  hiimoiu-  behmd  it.  I  l)elicve,  in  genera!,  both 
these  circumstances  combine  to  produce  the  disorclcr ;  the 
cornea  beconiino;  not  only  opaque,  but  both  sofier  and 
thicker  than  in  its  natural  texture  ;  and  in  consequence  of 
this,  the  aqueous  humour  behind  the  cornea  pushe?  it  for- 
ward, and  thus  enlarges  the  anterior  chamber  of  this  hu- 
mour. T  have  sonietiincs  seen  the  whole  cornea  sloushed 
ofTduriug  an  acute  purulent  ophthalmy,  and  a  white  opaque 
substance  gradually  eft'used  from  the  ulcerated  surface,  suf- 
licicnt  to  form  a  complete  cover  to  the  iris  ;  after  which  this 
opaque  body  has  gradually  projected  in  a  conical  shape, 
until  at  length  it  has  become  so  prominent  as  to  hinder  the 
eyelids  from  closing  over  it.  I  have  at  other  tinjes  seen  the 
projecting  cornea  partly  opaque,  ond  partly  transparent ; 
the  pupil  being  distinctly  visible  through  the  transparent 
part,  but  the  power  of  vision  wholly  destroyed.  Sometimes 
the  circumference  of  the  opaque  cornea  projects,  its  central 
part  appearing  depressed,  and  resembling  the  bottom  of  a 
plate  or  dish  ;  and  sometimes,  near  to  the  centre  of  the 
opacity,  in  the  case  last  mentioned,  there  is  an  irregular 
black  appearance,  which  a  cursory  observer  might  mistake 
for  a  pupil.  No  parLof  this  aperture,  however,  is  percep- 
tible on  a  careful  inspection,  and  the  eye  of  course  is  de- 
prived of  all  useful  vision*. 

So  long  as  the  projection  of  tlie  opaque  cornea  can  be 
covered  by  the  eyelids  without  painfullv  stretching  them,  if 
it  be  not  accompanied  with  an  irregularity  in  the  surface  of 
the  cornea^  and  the  sight  of  the  other  eye  continue  perfect, 

*  The  cornea  not  unfrequenfly  projects  without  losing  its  transparency, 
assuming  a  conical  shape  instead  of  that  which  is  spherics! ;  in  consequence 
of  which  cliange  the  eye  at  first  becomes  myopic;  b'.u  when  the  projection 
is  more  advanced,  it  causes  so  unequal  a  refraction  in  the  rays  of  light  as  to 
destroy  correct  vision.  In  cases  of  this  description  I  have  repeatedly  dis- 
charged the  aqueous  humour,  and  endeavoured  afterwards,  by  moderate 
pressure,  to  prevent  the  return  of  the  projection  ;  but  on  the  reproduction 
of  the  aqueous  humour  the  conical  projection  has  always  reappeared.  If 
only  one  eye  be  thus  afi'ccted,  the  sight  of  tiic  Oiher  remaining  perfect,  all 
the  purposes  of  vision  «vill  beobt  lined  from  this  alone;  but,  if  the  cornea  of 
both  eyes  be  conical,  much  advantage  maybe  obtained  from  wearing  spec- 
tacles the  rings  of  which  are  filled  with  an  opaque  substance  that  has  a  small 
hole  in  its  centre,  not  mor^than  the  tenth  or  twelfth  part  of  an  inch  in  dia- 
meter, the  smallness  of  which  aperture,  by  lessening  the  pencils  of  ihe  rays 
of  light,  vvill  prevent  the  confusion  that  must  othcrvtise  be  occasioned  by 
tlicir  unequal  refraction.  Persons  who  have  a  projecting  cornea  should  be 
particularly  careful  to  avoid  blows  on  the  eye  ;  since  the  projeciion  is  usually 
accompani<?d  with  a  preternatural  thinners  of  this  tunic,  which  lenders  it 
easily  ruptured :  when  this  happens,  the  iris  is  liable  to  b..-  involved  in  the 
wound,  and  the  sight  to  be  more  or  less  injured  by  the  deraiigc-nent  that 
takes  place  in  the  ligure  and  size  of  the  pupil. 

the 
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the  only  inconvenience  the  projection  occasions  is  produced 
by  tlie  unseemly  appearance  it  presents  to  observers.  This 
may  insdnie  degree  be  prevented  bv  wearing  a  pair  ot'spec- 
lacies  containing  plain  window  glass  in  the  rinn;  opposite 
the  sound  eye,  and  glass  that  is  ground  in  a  slijiht  degree 
opaque,  or  even  similar  plain  window  glass,  in  the  ring  op- 
)>osite  the  afiecfed  eye.  Jn  some  instances,  however,  a 
consciousness  of  the  appearance  produced  by  a  projecting 
opaque  cornea  has  occasioned  so  much  distress  of  nund, 
thai  I  have  been  requested  to  sink  the  eye,  solely  for  the 
purpose  of  getting  rid  of  the  deformity.  I  wish  1  could  say 
that  milder  means  have  been  found  sufficient  to  accomplish 
the  object.  Various  applications  have  been  proposed  for 
this  purpose  at  diiferent  times  by  different  authors.  By 
some,  strong  caustics  have  been  recommended  forxthe  ex- 
press purpose  of  producing  an  excoriation,  and  even  an  ul- 
ceration, on  the  surlace  of  the  projecting  substance.  Both 
,Janin  *  and  Richter  f  have  said  that  they  not  only  removed 
the  projection  of  an  opaque  cornea,  but  even  reproduced 
its  transparency,  by  the  application  of  the  butler  of  anti- 
mony. Janin  has  recommended  this  application,  for  the 
purpose  also  of  rem^^ving  that  other  species  of  the  staphy- 
loma, in  which  there  is  a  protrusion  of  part  of  the  iris 
throuiih  an  ulcer  of  the  cornea.  But  I  ben;  leave  to  observe 
that  caustic  apjilications  of  every  kind  should  be  used  with 
great  caution  in  all  diseases  of  the  eye.  I  have  known  them 
occasion  violent  and  long-continued  inflammations  ;  and, 
so  tar  from  reproducing  vision,  they  have  very  rarely  re- 
duced the  prominence  of  the  staphylonia  so  as  to  preclude 
the  need  of  other  means  to  take  away  the  deformity.  Scar- 
pa, in  his  chapter  on  the  staphyloma,  expresses  iiimself  in 
a  similar  way  ;  and  has  adduced  several  cases  of  this  disor- 
der in  children,  in  whom  an  ulceration  on  the  surface  of 
the  cornea  was  kept  up  by  escharolic  applications  several 
weeks,  and  yet  ni)  diiuinuilon  was  obtained  by  it,  either  in 
the  projection  or  opacity.  If  such  be  the  result  of  the  ex- 
periment on  the  eyes  of  children,  it  certainly  is  less  likely 
to  succeed  on  those  of  adults.  The  other  mode  which  has 
been  proposed  by  authors,  viz.  that  of  compressing  the  tu- 
mor, and  thus  restraining  it  from  interfering  with  the  mo- 
titm  of  the  eycruls,  is  so  difficult  to  be  accomplished  with 
the  necessary  accuracy,  that  I  remember  only  one  case-  in 
which  it  aflbrded  any  advantage.  In  this  instance  a  poor 
man   who  had  a  staphyloma  of  one   eye  many  years^  and 

*  .T:inin  sur  rG*".il,  rect.  R,  paG;e  399  et  sequent. 
•}■  Richter,  fasciculus  2,  page  105  et  servient. 
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coukl  not  be  prevailed  on  to  submit  to  have  the  eye  sunk, 
was  kept  easy  by  wearing  a  bandage  round  his  head,  not 
unlike  to  the  spring  truss  that  is  \\^c(\  tor  an  inguinal  her- 
nia. The  bolster  ol  ihe  iustrument  made  a  pressure  on  the 
outside  of  the  eyelids,  which  kept  them  constantly  closed, 
and  hindered  the  eye  iVom  moving.  In  consequence  of 
this,  the  projection  gave  no  pain  ;  and,  by  the  aid  of  the 
other  eye,  the  paiient  was  enabled  to  work  at  a  conunon 
handicraft  busitiess  without  incolivenience. 

The  more  direct  way  of  aOording  relief  in  the  staphyloma 
is  by  removing  the  whole  of  the  projecting  sub-tance;  in 
consequence  of  which  the  humours  of  the  eye  are  discharg- 
ed, and  the  posterior  pan  of  its  tunics  collapse,  so  as  to 
form  a  kind  of  button  at  the  bottom  of  the  orbit.  On  this 
button,  when  the  wound  is  healed,  an  artificial  enamelled 
eye  is  capable  of  resting;  by  which  the  uniform  appear- 
ance of  the  face  may  be  restored.  Authors  arc  not  agreed 
on  the  best  mode  of  perf<irming  the  operation.  Hcister, 
St.  Yves,  and  others,  have  propo.-ed  to  pass  a  double  liga- 
ture through  the  midd'e  of  the  tumor,  and  then  to  separate 
the  threads,  and  tie  the  tumor  on  eacli  side,  so  that  the 
comprer,sion  made  by  the  ligature  may  cause  it  to  mortify 
and  slough  off.  But  this  is  so  painful,  and  so  indirect  a 
mode  of  accomplishing  the  object,  that  I  believe  it  has  not 
been  practised  f(^r  many  years.  Scarpa,  in  more  modern 
times,  has  recommended  to  us  to  remove  a  small  portion 
only  of  the  projecting  cornea  (agreeable  to  a  mode  first  pro- 
posed by  Celsus  in  his  book  De  Medicina,  lib.  vii.  cap*  7*), 
and  to  force  out  the  crystalline  and  vitreous  humours 
through  the  opening  ;  after  which,  he  says,  the  wound  will 
close,  and  the  tunics  of  the  eye  collapse  to  a  small  size, 
without  occasioning  any  considerable  degree  either  of  pain 
or  inflammation.  This  mode  of  performing  the  operation 
appears  to  me,  liowever,  to  be  liable  to  coiisiderahie  objec- 
tions. Jf  the  opening  in  the  cornea  be  not  larger  than  the 
size  of  the  crystalline  humour  (which  not  unfrequently,  in. 
cases  of  the  staphyloma,  is  without  disease),  this  humour, 
in  passing  through  the  aperture,  is  very  liable  to  bruise  the 
iris,  and  to  bring  on  pain  and  inflammation,  that  are  both 
violent  and  tedious;  and  if,  on  the  contrary,  the  opening 
be  so  large  as  to  allow  the  crystalline  and  vitreous  humours 

•  The  words  of  Celsus  are,  "  in  summa  parte  ejus  ad  lenticuls  magaitudi* 
nem  exscindere,"  Scarpa  proposes  to  make  an  opening;  "  two,  three,  or 
four  lines  in  diameter,  according  to  the  size  of  the  stapliyloma  ;"  but  the 
largest  of  theje  diirienstoiis  being  only  one  third  of  an  inch,  is  barely  sufficient 
to  allow  tha  cryitallitie  to  come  through  it,  without  forcibly  compressing  the 
iris. 

to 
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to  be  discharged,  witliout  doinof  violci>ce  to  the  iris,  thoiiffh 
the  pain  and  inflair.maiion  coni.c(]ucnt  on  the  operation 
niav  not^be  considerable,  vet  ilje  place  of  the  evacuated 
humours  will  be  supplied  by  a  watery  humour,  which  .will 
speeddy  distend  the  tunics  ot"  the  eye  to  their  former  size, 
will  do  avvay  the  poi^sibilily  of  inserting  an  artificial  eye, 
and  wdl  hazard. the  return  of  all  tlie  olti  symptoms.  Scarpa, 
aware  of  these  circumstances,  mentions  expressly,  that  he 
has  been  obliged  to  irritate  the  xvonnd  three  or  four  differ- 
ent times,'  alter  the  opcraiion,  in  order  to  bring  on  a  sufii- 
cient  degree  of  iniiannnaiion  to  cause  the  eye  to  collapse. 
Jnfluenctd  by  those  considerations,  I  have  never  performed 
the  operation  according  to  this  meihod;  and  having  uni- 
formly succeeded  in  a  considerable  number  of  cases,  during 
a  practice  of  more  than  thirty  years,  by  perfortiiing  it  in  the 
following  manner,  1  trust  tluiL  i  am  justified  in  reco.n- 
inending  -ray  mode  of  operating  to  the  attention  of  this 
Society.     . 

The  operator  will  find  it  more  convenient  to  stand  behind 
the  patient  than  before  him;  and  the  patient  should  be 
placed  on  a  chair  suliicienrly  low  to  allow  the  operai/or  to 
carry  his  hand  with  ease  over  the  patient's  head.  A  large 
crooked  needle,  armed  with  a  strong  thread,  should  then 
be  passed  through  the  opaque  projecting  cornea,  and,  alter 
separating  the  needle  from  the  thread,  a  knot  should  be 
tied  in  the  latter,  at  a  small  distance  from  the  eye,  in  order 
to  hinder  the  thread  from  slipping.  The  operator  having 
thus  obiained  by  nieans  of  the  thread  a  secure  hold  of  the 
eye,  a  knife  similar  to  that  whieh  is  used  to  divide  the  cor- 
nea in  extracting  the  cataract,  or,  if  tliis  be  not  at  band,  a 
long  sharp- pointed  lancet,  shov.ld  be  pushed  through  the 
sclerotic  coat,  about  a  quarter  of  an  inch  from  its  connec- 
tion with  the  cornea,  and  be  carried  quickly  but  accurately 
round  the  cornea,  as  nearly  parallel  to  it  as. can  be  accom- 
plished. Sometimes,  as  soon  as  a  puncture  is  made  through 
■the  sclerotica,  so  large  a  portion  of  the  vitreous  huiTiour 
escapes,  as  to  cause  the  cornea  to.  become  flaccid  ;  in  con- 
sequence of  which  the  operator  may  f\nd  it  difficult  to  com- 
plete the  incision  round  ;his  tunic  with  either  the  lancet  or 
the  knife  :.and  in  this  case  a  curved  blunt-pointed  scissars 
will  be  found  useful  to  finish  the  operation.  The  only  ob- 
jection to  the  use  of  tile  scissars  js  drawn  from  the  addi- 
tional pain  which  it  is  supposed  to  give,;  but  the  duration 
of  the  operation  is  so  short,  that  the  difference  between  the 
pain  produced  by  the  instruments  is  scarcely'  worthy  to  Ue 
named.     The  haemorrhage  that  succeeds  is  seldom  consi- 

derablej 
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tleial)lo;  and  ihc  loss  ihc  eye  is  examined  afterwards,  the 
less  (bnger  will  there  be  of  pain  and  inflammation.  A 
compress  wet  with  a  saturnine  lotion  should  be  applied  over 
the  eye,  and  it  should  Iv)  moistened  witli  this  liquor,  with- 
out bcine  removed,  as  oi'ten  as  it  becomes  dry  ;  but  no  lint 
or  any  oTher  applieaticni  should  be  put  within  the  lids,  since 
this  has  been  known  to  give  great  pai^i,  and  in  one  instance 
to  occasion  alarming  symptoms.  An  anodyne  should 
be  o-iven  aFter  the  operation,  of  greater  or  less  strength  ac- 
ordino;  to  tlie  a'^xe  of  the  patient ;  butit  is  seldom  necessary 
to  repeat  this  nicdicine,  since  the  patient  has  usually  more 
•sotmd  and  Cjuict  sleep  after  the  operation  than  he  liad  for  a 
long  time  previous  to  its  performance.  At  the  end  of  about 
a  fortnight,  that  part  of  the  sclerotica  which  remained  in  the 
orbit  will  be  found  to  have  collapsed,  and  sometimt'£-a  sniall 
fungous  substance  will  then  protrude  through  the  wound. 
This  in  the  course  of  time  would  subside  of  itself:  but,  as 
the  delay  may  be  irksome,  the  fungus  may  be  easily  rc- 
.movcd,  and  with  very  little  pain,  by  snipping  it  off  with  a 
pair  of  sharp  scissars.  The  fungus  is  usually  smaller  in  its 
neck  where  it  joins  the  sclerotica  than  in  its  top;  in  conse- 
quence, of  which  its  removal  is  effected  with  very  little  diffi- 
cnlty;  and  though  it  sometimes  reappears,  it  may  be  snipped 
off  again  and  ajain,  until  at  length  the  wound  will  com- 
pletely close,  the  inflammation  cease,  and  the  orbit  become 
lit  to  receive  an  artificial  eye.  This,  however,  ought  not  to 
be  introduced  until  the  inflammation  be  perfectly  removed; 
and  when  such  an  eye  is  used,  it  is  advisable  to  withdraw 
it  every  night  and  replace  it  in  the  morning,  which  may  b.e 
effected  with  ease  by  the  patient  himself,  after  a  short  ex- 
perience. In  the  choice  of  the  ariilicial  eye;  it  is  not  only 
jn)poriant  that  the  colour  of  the  iris  resemble  accurately 
that  of  the  sound  eye,  but  the  size  of  the  eye  should  be  well 
adapted  to  that  of  the  orbit,  and  the  dimensions  of  the  cor- 
nea be  rather  smaller  than  that  of  the  natural  eye.  If  these 
■  rules  be  not  ref!;arded,  theartilieial  eye  will  give  an  unsightly 
stare  to  the  countenance;  it  will  not  move,  as  it  ought  to 
do,  in  unison  with  the  sound  eye ;  and  it  will  be  liable  to 
occasion  both  pain  and  inflammation.  It  is  of  consequence 
also  to  know  that  an  artllicia!  eve  is  apt  to  irritate  after  it 
has  been  u=ed  about  a  \ear  and  a  half  or  two  years,  and 
n^usi  then  be  cither  disused  er.tirely,  or  its  place  be  supphed 
by  a  new  one  :  and  it  may  not  be  in)prcptr  tp  remark,  that 
when  an  eye  has  been  sunk,  if  an  artificial  eye  be  not  intro- 
duced, the  appearance  of  the-  countenance  m.ay  be  much 
improved  by  wearing  a  pair  of  spectacles  vrith  either  plain 
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window  glass  in  the  circles,  or  glass  that  is  tinged  in  « 
slight  manner  with  a  green  or  blue  colour.  The  reflection 
from  the  olass  in  the  spectacle  I'ramc  will  prevent  the  defi- 
ciency from  being  noticed,  or  will  only  give  rise  to  the 
supposition  of  the  eye  being  weak. 

[To  be  continued.] 


LVI.  Facts   relating   to  the   Nautical  Almanac   and   the 
Connoissance  des  Terns. 

It  is  well  known  that  the  Nautical  Almanac  has  contri- 
buted more  essentially  to  the  improvement  of  navigation 
and  of  practical  asuonomy  in  general,  than  any  work  of 
the  kind  ever  published.  It  was  begun  in  the  year  1767, 
and  has  been  continued  up  to  I8I6  inclusive,  making  in 
the  whole  50  volumes. 

This  most  important  work  was  planned,  and  has  been 
constantly  conducted,  by  the  Rev.  Dr.  Maskelyne,  the  late 
Astronomer  Royal,  whose  name  must  for  ever  stand  high  in 
the  annals  of  science,  both  as  a  profound  mathen)atician 
and  a  most  accurate  and  able  astronomer;  and  particu- 
larly as  the  foimder  of  ihe  lunar  observations,  by  which  the 
longitude  at  sea  is  now  accurately  determined  ;  and  for 
this  great  national  purpose  the  Nautical  Almanac  was  es- 
tablished. The  astrt)nomers  of  France  have  since  modelled 
their  Connoissance  des  Terns  on  the  plan  of  this  publication, 
and  they  have  been  suspected  of  copying  many  of  its  most 
valuable  and  laborious  calculations,  although  they  pretend 
that  all  their,  articles  are  from  original  computation.  A 
recent  discovery,  however,  seems  to  rernove  all  doubt  on 
the  subject.  The  Nautical  Almanac  has  been  always  con- 
ducted with  such  accuracy,  that  there  is  no  instance  of  any 
error  of  importance  having  been  discovered  in  it.  A  tri- 
vial exception,  however,  has  lately  occurred.  It  has  been 
observed  that  in  the  volume  of  the  ensuing  year,  1812,  the 
obliquitv  of  the  ecliptic  is  assumed  about  9  seconds  too 
little,  which  has  probably  originated  in  making  adouble  cor- 
rection, in  reducing  the  mean  obliquity  to  the  true;  which 
inaccuracy  pervades  all  the  columns  of  the  sun's  right  ascen- 
sion and  declination. 

This  error  was  discovered  by  Dr.  Kelly  of  Finsbury 
Square,  who  took  an  early  opportunity  of  shewing  it  to 
Mr.  Pond  the  Astronomer  Royal  ;  and  that  gentleman,  after 
examining  the  Almanac,  and  comparing  it  with  others, 
agreed  as  to  the  existence  of  the  error  and  the  propriety  of 
having  it  corrected.  Dr.  Kelly  mentioned  it  to  other  sci- 
entific 
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entitle  persons,  among  whom  was  the  Earl  of  Rosse  :  and 
this  communication  led  to  a  correspondence  between  the 
Lords  of  the  Admiraltv  and  the  Astronomer  Roval  ;  the  re- 
sult of  which  is  understood  to  be,  that  the  Almanac  i&  to  be 
corrected  in  the  secontl  edition,  which  it  is  expected  will  be 
vvantf'd  in  the  course  of  the  year.  This  delay  will  not  be 
attended  with  any  inconvenience  to  seamen,  as  the  error 
is  ton  delicate  to  affect  their  calculations.  It  is  only  per- 
ceptible to  Astron«)mers  at  land,  and  especially  in  Observa- 
tories ;  and  they  may  be  supposed  able  to  correct  for  them- 
selves. 

Dr.  Kelly  is  now  computing  tables  of  the  sun's  rlrht  as- 
cension arid  declination,  fc>r  the  use  of  his  own  Observatory  ; 
and  he  will  probably  publish  them  in  the  beginning  of  t4ie 
year,  if  others  are  not  brought  out  before  that  period.  In 
•  this  operation  he  avails  himself  of  the  improved  SolarTables 
in  JNIr.  Vince's  third  volume  of  Astronomy,  which  were 
not  published  when  the  Almanac  of  1812  was  printed  ;  but 
the  effects  of  their  superior  accuracy  may  be  observed  in  all 
the  Almanacs  that  follow. 

It  is  no  way  extraordinary  that  this  mistake  in  the  Nau- 
tical Almanac  should  have  escaped  the  notice  of  our  Com- 
puters and  E.Naminers  of   the    longitude,  or  of  our  other 
Astronomers,  as  iheir  attention   might  not  have  been   im- 
mediately directed  to  the  subject.    It  seems,  however,  a  little 
curious  that  the  American  Astronomers,  who  have  printed 
this   volume   with  additions  and  pretended   improvements, 
should  have   left  the   error  in   question   with  all   its   con- 
sequences wholly  uncorrected.    But  the  most  extraordinary 
circumstance  relating  to   this    mistake  is,  that  the  French 
have  actually   copied  it  into   their  Comioissance  des   Terns. 
They   have,  it  is  tiue,  given  the  obliquity   of  the  ecliptic 
correctly   in  their  fifth  page;    but  in  the  columns  of  right 
ascension  and  declination  of  about  nine   months,  they  have 
inserted  our  inaccuracies  (only  making  their  usual  allowance 
for    the  diflLTence  of  meridians) ;   and  even  at  the    solstitial 
points,  where  the  mistake  is  most  obvious,  they  have  co- 
pied it  exactly,  and  have  thus  made  the  sun's  greatest  de- 
clination 9  seconds  less  than   the  obliquity   of  the  ecliptic 
in  the  fihh  page,  thougrh  both  should  be  the  same. 

If  any  thing  could  add  to  the  fame  of  Dr.  Maskelyne,  it 
is  the  entire  confidence  thus  placed  in  his  calculations  by 
the  cjreat  Astronomers  of  France.  It  is,  besides,  highly 
honourable  to  his  memory,  that  in  the  Nautical  Almanacs 
of  half  a  century,  only  one  error  should  be  found,  and  even 
Vol.  3S.  No.' 162.  Oct.  ]SI1.  U  this 
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this  ton  stTi;\ll  lo  be  felt  in  nautical  jiractice.  It  is  a  curiositv 
in  siitncf!  and  it  is  likewise  worthy  of  being  recordeJ 
as  a  most  lijjratilVing  instance  of  the  powers  and  persevering 
cnersries  of  tlie  human  mind. 


LVII.    Proceedings  of  Learned  Societies. 

LITERAKV  AND  PHILOSOPHICAL  SOCIETY,  HACKNEY. 

X  HE  first  year's  Report  of  this  Society  has  just  reached  us; 
and  it  is  but  justice  to  the  members  to  observe,  that  they 
have  shown  conmiendable  zeal  and  assiduity  in  promoting 
the  ol)jccls  for  which  the  Society  was  instituted. 

The  Report,  after  stating  the  regulations  of  the  Society, 
presents  an  account  of  its  origin,  establishment,  and  labours. 

At  the  meetings,  (held  the  firstTuesday  of  every  month,) 
besides  routine  business  and  conversations  on  objects  con- 
nected with  the  pursuits  of  the  Society,  the  following  papers 
were  read: 

On  the  Process  of  Tanning;  in  England:  and  the  Mode  of 
Rearing  Black  Cattle  in  South  America  :  by  Mr.  David  Booth 
of  Newbuigh,  in  Fifeshire,  author  of  an  Introduction  to  an 
Analytical  Dictionary  of  the  English  Language. 

An  Account  of  the  Wahabees,  a  Sect  of  Mahomedans, 
generally  accounted  Deists  under  the  Faith  of  the  Arabian 
Prophet ;  translated  from  the  French  by  Mr,  John  Ellis 
junior. 

Oil  the  Advantages  of  Mutual  Intercourse  among  Literary 
Institutions  :  by  Mr.  Clennell. 

A  Literary  Portraiture  of  France  in  the  eigheenth  Century: 
a  Translation  from  the  French  by  Mr.  William  Fox  jun. 

A  Translation  of  part  of  the  Preliminary  Discourse  to  the 
Account  of  <'  Arts  and  Manufactures,"  in  the  Encyclopcdie 
Mcihodiqtie,  by  Mr.  John  Peters. 

Observations  made  in  visiting  a  large  Copperas  Work  in 
Northumberland  :  by  "  A  Friend  to  Science  and  the  useful 
Arts:"  together  with  some  Account  of  Muriatic  Acid,  drawn 
up  by  Mr.  John  Sadler. 

On.  the  Quadrature,  of  the  Circle:  by  Mr.  James  Clark 
of  Newport,  Isle  of  Wight. 

A  Memoir  of  the  Lite  of  the  late  Professor  Beattie  of 
Aberdeen  ;  drawn  up  for  the  Society  by  an  intimate  friend 
of  the  Professor;  with  some  Introductory  Observations  by 
Mr.  Clennell. 

Several  of  these  papers  have  since  been  published  in  the 
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New  Agricultural  and  ComiULrcial  Magazine,  conducted 
by  Mr.  Clcnncll,  one  of  tl.c  Secretaries  ot  ilie  Society — a 
practice  which  we  hope  to  see  continucfl,  at  least  till  ihc 
Societv  may  iliink  it  necessary  to  publish  their  papers  in 
regular  volumes. 

LVIII.  Intelligence  and  Miscellaneous  Articles. 

THE    COMET. 

On  the  Comet.  Bij  Mr.  Firmingek,  Inte  Assistant  Astro-' 
7i077jer  at  the  Royal  Observatory,  Greenivich :  in  a  Letter 
to  the  Editor. 

Sir,  JlJ.avIiNG  always  considered  the  Philosophical  Maga- 
zine one  of  the  first  channels  of  periodica)  scientific  infor- 
mation, it  has  given  me  great  pleasure  in  being  able  from 
time  to  time  to  add  to  its  valuable  contents,  either  by  legis- 
tering  in  it  such  productions  as  were  my  own,  or  those  of 
my  friends,  (of  whom  I  had  permission,)  as  appeared  to 
me  worthy  of  public  attention. 

In  the  ujonlli  of  February  last,  I  noticed,  when  giving  an 
account  of  the  position  of  the  newly  discovered  planets 
Ceres,  Pallas,  Juno,  and  Vesta,  the  valuable  observations 
made  on  Ceres  at  its  last  opposition,  (which  happened  about 
that  time,)  by  Stephen  Groombridiie,  esq.  of  iilackhcath. 
The  same  gentleman  has  done  me  the  honour  of  commu- 
nicating to  me  bis  equally  valuable  observations  on  the 
comet  which  now  graces  with  splendour  the  concave  vault 
of  the  starry  hemisphere  that  surrounds  us,  and  which  has 
been  for  some  time  past  an  object  of  general  interest  and 
admiration.  The  observations  with  which  I  have  been  fa- 
voured, were  not  reduced,  owing  no  doubt  to  the  multipli- 
city of  objects  in  which  Mr.  Groombridee  is  continually 
engaged.  I  have  therefore,  in  uniformity  with  the  valuable 
observations  you  lately  published,  added  the  latitude  and 
longitude  of  each  observation,  these  being  the  parts  useful 
to  astronomers,  either  for  determining  the  elements  of  the 
comet's  orbit,  or  for  comparing  such  elements,  when  ob- 
tained, with  its  actual  situation.  The  elements  which  have 
been  given  by  M.  Hurckhardt,  and  which  are  found  to  agree 
with  subsequent  observations,  enable  us  to  represent  the 
position  and  motion  of  the  comet  as  seen  from  the  earth,  in 
a  very  clear  and  intercsiino  point  of  view.  I  have  lately 
made  for  the  use  cf  my  pupils  *  a  model,  in  which  the  vari- 

*  Mr   Firminger  ^^ives  private  lessons  in   Astronomy,    Geography,  Ma- 
(ilie^natics,  and  the  varicui  branches  of"  Natural  Philosophy. 
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able  situation  of  the  comet,  and  the  course  it  has  moved  ovcf 
since  its  first  appearance,  are  at  once  comprehended  by 
person^"  ahiiost  wholly  unacquainted  \vi:h  the  most  simple 
and  popular  principles  of  astronomical  phaenomcna  :  a  draw- 
ing and  descnpiion  of  this  comctariiim,  with  the  method  of 
laying  down  the  place  of  the  comet  upon  its  orbit,  will  be 
the  Subject  of  a  future  communication.  As  the  perihelion 
distance  of  the  comet  is  a  little  greater  than  'he  earth's 
mean  distance  from  tlie  sun,  its  motion  at  its  perihelion  is 
only  about  one  and  half  time  the  earth's  mean  motion  in 
its  orbit ;  on  which  account,  notwithstanding  the  earth 
and  comet  are  now  moving  in  almost  opposite  directions,  its 
disappearance  will  be  very  gradual,  and  it  may  be  expected 
to  adorn  our  hemisphere  for  six  weeks  or  two  months 
longer  before  it  vanishes  to  the  eye  unassisted  by  the  tele- 
scope. With  the  telescope  it  may  probably  be  traced  till 
nearly  the  end  of  January,  when  it  will  again  be  so  near  the 
sun  as  to  be  lost  in  his  beams ;  and  as  its  descent  below  the 
plane  of  the  earth's  orbit  will  take  place  about  the  beginning 
of  April,  just  after  its  conjunction  with  the  sun,  and  being 
at  that  time  between  three  and  four  times  the  distance  from 
us  that  it  is  at  present,  it  will  be  too  faint  to  be  any  longer 
visible;  so  that  we  may  conclude  that  its  disappearance  to 
the  inhabitants  of  this  earth  will  be  about  tb.e  middle  of' 
January  1812. 
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34 

11 

24 

10 

50 

n 

23 

11 

52 

1620  3a' S7' 
167  15  4 
204  6  20 
229  39  28 
236  46  9 
241  26  54 


I>erl..  N. 
41°  12' 35" 

42  5  48 
49  31  51 
46  59  26 
45  11  30 

43  43  46 


11  52   253  48  10   38  44  10   8  3  34  48   60  43  27 


Lovg. 
4'26»48'  52" 

5  0  2  25 

6  5  4^  48 

6  22  39  2 

7  3  45  59 
7  1!  37  31 


Lat.  N. 
300  37' 41" 
33  20  53 
53   27  20 

61  19  43 

62  19  1 
62  29  11 


From  the  reduced  geocentric  latitudes  it  will  appear  that 
the  comet  made  its  nearest  approach  to  the  earth  between 
the  17th  and  23d  of  October.  On  the  25th,  about  half- 
past  six  o'clock  in  the  evening,  the  comet  was  so  near  to 
the  star  marked  tf  67  Herculis,  that  this  star  appeared  to 
the  naked  eye  to  be  the  nucleus  of  the  comet :  the  phse- 
nomenon  must  have  been  highly  interesting  to  gentlemen 
who  happened  to  view  it  with  a  good  telescope.  To  me  it 
appeared  that  the  star  had  actually  suffered  an  oocultation  ; 
but  being  in  a  situation  where  J  had  no  telescope,  at  hand, 
I  was  unable  to  make  any  further  observations  upon  it. 

Somers  Town,  Oct.  26,  1811.  ThOMAS    FiRMINGER. 

The 
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The  ibllowing  observations  on  tlic  comet  were  ma^Ic  at 
Gollingen,  aiul  puhlishcd  there  on  the  20th  of  Sepanibcr : 

'*  The  comet  which  is  now  visible  on  the  horizon  in  the 
norlhera  part  of  the  heavens,  is  one  ot'  the  moal  remark- 
able which  has  ever  been  observed.  None  has  ever  been. 
So  long  visible,  and,  consequently,  none  has  ever  afforded 
such  certain  means  of  information  with  respect  to  its  orbit. 
Accordingly,  since  the  end  of  March  last,  when  it  was 
first  perceived  by  M.  Flanguergues  in  the  south  of  France, 
its  course  has  been  regularly  traced  ;  nor  shall  we  lose  sight 
of  it  till  the  month  of  January  18l!2.  Its  train,  which  oc- 
cupies a  space  of  12  degrees,  exhibits  several  curious  phcsiiO' 
mena.  It  is  not  immediately  connected  u  iiii  tiie  comet,  as 
if  it  were  an  emanation  from  it,  but  ft)rms,  at  a  distance 
from  ihtnucleus,  a  wide  belt,  the  lower  part  of  whi:h  girds 
without  coming  in  contact  with  it,  much  in  the  same 
manner  as  the  ring  of  Saturn  ;  and  this  belt  extends  itself  in 
two  long  luminousya'ice.J,  one  of  which  is  usually  rectili- 
neal, while  the  other,  at  about  the  third  of  its  length, 
shoots  forth  its  ravs  with  a  slight  curve  like  the  branch  of 
a  palmtree ;  nevertheless  this  configuration  is  subject  to 
cliange.  It  has  been  observed  that  the  space  between  the 
body  of  the  comet  and  its  train  is  occasionally  filled,  and  of 
the  two  fasces,  that  which  is  generally  rectilineal  sometimes 
arches  its  rays,  while  those  of  the  other  assume  the  form, 
of  right  lines.  Finally,  rays,  or,  as  it  were,  plumes  of  ig- 
nited matter,  have  been  seen  to  issue  from  the  lower  extre- 
mities of  iheya.^ce.s'  or  flakes,  and  again  unite. 

'*  Such  fluctuaiions  and  accidents  in  that  sort  of  lumi- 
nous atmosphere  which  must  occupy  in  the  regions  of  space 
a  scope  of  about  eight  millions  of  leagi#es,  are  immense, 
and  mav  well  impress  the  imagination  with  astonishment. 
The  celebrated  astronomerof  Lilienthal,  Mr,  De  Schroetter, 
remarked  variations  of  the  same  kind  in  the  tail  of  the  last 
comet  of  1807,  and  inserted,  in  the  work  he  published 
with  respect  to  it,  plates  of  the  successive  configurations. 

"  Professor  Harding  has  also  ob-erved  and  delineated 
with  care  the  present  contet  under  its  various  aspects,  and 
his  design  will  appear  in  one  of  the  succeeding  numbers  of 
the  '  Geo<Trjphical  and  Astr<)n<Minoal  Correspondence,' 
edited  at  the  observatory  of  Golha  by  the  chamberlain  De 
Lindinau. 

"  They  will  show  that  when  the  comet  first  appeared,  and 
was  yet  at'a  distance  from  the  sun,  the  two  flakes  of  its 
train  were   separated  so  as  to    form  a  right   angle;  but  as 
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that  distance  decreased,  they  approached  each  other  till 
they  hecame  parallel. — This  phoenomenou,  however,  may 
be  nothing  more  than  an  optical  ilkision. 

"  As  to  the  nucleus,  or  the  comet  itself,  it  has  been  found 
impossible,  as  yet,  even  with  the  aid  of  the  best  telescopes, 
to  make  observations  on  its  disk,  as  on  that  of  a  solid  body 
and  of  deternined  circuuifcrence.  We  can  only  discern  a 
vague  circular  mass,  more  luminous  than  the  train,  particu- 
larly towards  the  centre;  but  the  verge  of  which  is  doubtful, 
furnishing  to  the  eye  no  fixed  line  of  demarcation. 

*' This  mass  is  without  doubt  composed  of  a  very  subtile 
substance,  as  is  probably  that  of  aU  comets.  This  hypo- 
thesis receives  much  support  from  the  fact,  that  one  of 
these  stars,  of  very  considerable  magnitude,  (iheiirst  comet 
in  1770,)  passed  and  re-passed  through  tlie  very  middlcofihe 
satellites  of  Jupiter  without  occasioning  amongst  them  the 
slightest  disorder.  There  is  every  reason  to  believe,  that  the 
miilezi'i  of  the  present  comet  is  nothing  more  than  a  conglo- 
meration of  vapours  of  very  little  density,  so  hltle  perhaps  as 
to  be  transparent.  Whether  this  be  the  case  or  not,  m.ight  be 
easily  ascertained,  if  those  who  are  in  the  habit  of  observing 
it  would  v.  atch  the  moment  of  its  transit  athwart  the  disk 
of  some  star,  the  rays  of  which  would  have  sufficient  power 
to  perforate  it,  if  transparent.  Such  a  body  might  very 
possibly  be  an  incipient  world,  just  past  its  aaseous  state, 
and  which  was  to  derive  solidity  from  the  precipitation  and 
condensation  of  the  matter  surrounding  it.  The  succes-^ 
sive  observation  of  some  comets,  in  which  it  may  be  pos- 
sible to  distinguish  the  diflereut  stages  of  chaos  and  pro- 
gresswe  formation,  can  alone  furnish  any  knowledge  with 
respect  to  this  point."     Mon'iteur,  4th  October. 

To  Mr.  Tilloch.  Glasogw  Observatory,  Oct.  7. 

Sir, — I  hope  the  following  facts  relative  to  the  comet 
will  not  be  unacceptable  to  your  readers; 

Since  my  communication  to  you  of  the  4th,  relative  to 
the  comet,  announcing  the  determination  of  the  elements 
of  its  orbit  made  at  this  establishment,  I  am  happy  to  per- 
ceive in  the  London  papers  which  arrived  to-day,  the  result 
of  Burckhardl's  second  approximation.  The  talents  of  this 
gentleman  as  a  computer  are  well  known,  and  highly  ap- 
preciated by  the  learned  world,  Betv.'ccn  his  time  of  the 
perihelion  passage  and  ours  there  is  a  difference  of  no  more 
than  three  davs,  and  the  whole  period  of  the  comet's  revo- 
lution, I  am  satisfied,  exceeds  considerably  100  years.  It  is 
to  be  remarked  too,  that  Burckhardt  never  ventured  to  give 

to 


Observations  of  the  Appearance  of  the  Comet.       3 1 1 

to  the  public  his  first  trials;  and  therefore,  whatever  dif- 
ferences exist  betaeeii  hi>  numbers  and  ours  may  have  been 
(obtained  at  his  second  calculation.  The  inaccuracy  of  the 
lirst  he  expressly  admits  in  his  letter  to  the  editor  (-"f  the 
jMoiiilenr,  uliicii  begins  in  the  following  manner  :  "  [laving 
been  requested  to  correct  my  first  determination,"  ore.  I 
wish  it  to  be  understood,  however,  th  it  the  appearance  of 
his  statement  has  not  shaken,  in  the  least  degree,  the  con- 
fidence 1  humbly  conceive  due  to  our  own  results.  The 
observations  from  which  these  are  derived  were  performed 
with  the  instruments  of  Troughton  ;  instruments  unques- 
tionably superior  to  any  other  in  the  world.  But  we  have 
still  n)ore  direct  assurance  of  tiie  accuracy  of  our  observa- 
tions, by  compajing  them  to  the  numbers  which  have  been 
published  from  the  hiirhest  authority  (the  astronomer  royal) 
in  tlic  Philosophical  Magazine  of  last  month.  The  longi- 
tudes of  the  comet,  determined  at  Greenwich  and  Glasgow 
Observatories,  coincide  to  the  fraction  of  a  minute. 

The  time  of  the  perihelion  passage  may  be  considered  as 
prettv  accuratel}-  lixed,  either  lor  Sept. 12  or  9,  or,  as  is  more 
probable,  at  some  intermediate  period.  From  this  we  can 
fully  explain  some  of  the  phsenomena  generally  remarked. 
From  the  <jlh,  as  stated  in  the  Glasgow  papers  by  a  cor- 
respolident,  the  comet  was  observed  to  increase  consider- 
ably both  in  brilliancy  and  in  the  apparent  magnitude  of 
the  coma,  but  particularly  of  the  tail,  in  the  course  of 
eight  days.  This  verifies  very  happily  the  observation  of  Sir 
Isaac  Newton,  that  it  is  not  till  immediately  after  the  peri- 
helion pasfeage^  that  comets  acquire  their  maximum  of  lustre 
and  of  size.  The  enlargement  therefore  uniformly  takes 
place  at  that  time,  whether  the  comet  is  coming  nearer  us 
ot  moving  in  the  opposite  dnx-eiion.  The  quantity  of  in- 
crease due  to  its  approximation  alone,  in  six  or  eight  days, 
can  be  calculated,  and  we  know  that  there  is  no  instrument 
in  Scotland  capable  of  measuring  the  change  of  apparent 
magnitude  produced  by  this  cause.  Whether  the  exquisite 
micrometer  of  Troughton,  applied  to  our  great  Herschelian 
telescope,  may  sl'ow  any  difference,  I  shall  be  able  to  ascer- 
tain in  a  few  'days,  as  that  instrument  is  lately  dispatched 
from  London  for  us. 

I  must  acknowledge,  however,  that  I  entertain  very  slen- 
der hopes  of  success  in  this  kind  of  observation  on  a  minute 
bodv  surrounded  with  such  a  nebulosity,  and  at  a  distance 
from  us  much  greater  than  that  of  the  sun.  Tt  has  been 
said,  that  this  comet  was  ascertained  to  be  the  same  with 
that  of  1661.     The  two  are  as  difterenfas  can  be  imagined 
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in  every  respect.  Hence  we  may  see  bow  much  safer, in  the 
event,  scientific  investicration  is  than  va^ue  conjeLtures.  I 
subjoin  ibe  elements  ot  the  comet  of  l6~6l,  and  itioac  now 
given  by  Burckhardt : 

COMhT    1661.  JJI'RCKHARDT. 

Long,  of  node 82dcg.  30min.      140  cleg,  la  inin. 

Inclination 32  dcg.  35  min.        7-2  deg.  4-2  niin. 

Place  of  perihelion,    1  15de'i.  58  nnn.       74  ^leg.  1'2  min. 

Perihelion  dist 42,600,000  miles.  96.000,000  miles. 

I  am,  sir,  your  obedient  servant, 

Andrew  Ure. 


Glasgow  Observatory,  Oct.  ifi. 

Sir, — In  the  Glasgow  Courier  of  October  5,  I  had  tbe 
honour  of  subnnitting  to  the  public  the  results  of  the  joint 
labours  of  Mr.  Cross  and  myself,  for  the  preceding  month, 
on  the  comet,  at  the  Glasgow  Observatory.  In-The  Star 
newspaper  of  October  11,  appeared  for  the  first  time  the 
elements  of  the  orbit,  as  determined  bv  the  celebrated  Burck- 
hardt, member  of  the  National  [nstitule. 

It  is  a  duty  which  I  owe  to  the  skill  and  the  unwearied 
exertions  of  my  associate  Mr.  Cross,  to  this  patriotic  esta- 
blishment, and  also  to  this  country,  hitherto  considered  by 
the  French  mathemaiicians  and  astronomers  unequal  to  the 
primary  solution  of  this  difficult  problem,  to  state  the  fol- 
lowing facts  : — On  October  8,  at  eight  hours  fifteen  mi- 
nutes, by  observations  made  liere,  with  every  precaution  to 
insure  the  utmost  accuracv,  the  comet  had  deviated  4  2  de- 
grees 18  minutes  fri)m  the  longitude  which  Burckhardt's 
elements  assign  for  that  instant.  On  October  14,  at  two 
o'clock  in  the  morning,  the  longitude,  as  deduced  from  a 
most  satisfactory  transn,  was  £06  degrees  4  2  minutes.  By 
the  French  compulation  it  ought  to  have  been  248  degrees 
1  minute,  differing  from  nature  by  41  degrees  19  minutes. 
By  our  elements,  which  have  received  a  partial  correction 
from  my  observations  since  the  5ili,  the  coincidence  on 
the  8th,  at  the  same  time,  was  within  15  minutis,  and  on 
the  14th,  within  13  minutes.  Our  computed' latitudes  on 
the  13th  agree  to  a  minute  with  observation,  while  those 
of  Burckhardt  differ  by  3  degrees  or  ISO  tmies  that  quan- 
tity. 

The  examination  of  both  has  been  made  by  the  excellent 
tables  of  the  parabola,  constructed  b\'  Delambre,  imperial 
observer  at  Paris.  It  is  in  the  longitude  o'i  the  perilielion 
that  the  chief  discordance  exists  between  the  French  ele- 
raeats  and  ours,  and   this  amounts   to  about  31   degrees; 
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the  former  being,   in   our  judgement,   loo   small   by    this 
quantitv. 

The  comet  ha.>  been  continually  approaching  the  earth 
for  many  weeks.  From  September  13ih  till  October  14th, 
its  decrease  of  distance  amuunud  to  25  millions  of  miles, 
vet  its  brilliancv  and  the  ma<2,nitiide  of  its  tail  have  gone  on 
diminishiny:,  as  Bnrckhardt  properlv  remarked.  Persons 
ignor.;nt  of  astronomy  w  ould  naturally  infer  from  (his  di- 
minntion  the  reccdure  of  the  comet  from  us,  as,  from  its 
increase  thev  conjectured  its  approach.  Astronomers 
langh  at  such  idle  dreams  when  applied  to  a  demonstrative 
science,  in  which  conjecture  has  found  no  place  since  the 
davs  of  Newton.  lis  first  principles  icacli,  that  these  phae- 
nomena  arise  irom  the  comet's  varying  distance  from  the 
si:n.  At  the. period  of  the  perihelion  passage  these  bodies 
are  known  uniformly  to  attain  their  maximum  of  size  and 
briohtness. 

If  Glasiiow  has  been  j-istly  ridiculed  on  the  present  occa- 
sion for  the  dexterous  appropriation  of  every  Hoating  erroc 
about  the  comet,  I  trust  this  comnmnication  will,  in  some 
measure,  redeeni  its  former  scientific  charactei".  It  is  to 
be  hoped  that  some  of  our  eminent  philosophers  wi!l  take 
the  trouble  of  comparing  Eurckhardt's  elements  with  our 
observations,  and  that  they  will  speedily  give  the  resuU  of 
their  comparisons  to  thepublic.  Nothing  could  have  in- 
duced us  to  enter  the  lists  against  so  able  a  comjietitor,  but 
the  conviction  of  the  justice  and  importance  of  the  cause 
which  public  dulv  assigned.     1  am  your  obedient  servant, 

Andrew  Ure. 


Mr.  T.  Leybourn,  of  the  Royal  Militcjry  College,  editor 
of  the  Mathematical  Repository,  intends  to  publish, by  sub- 
scription, A  Colltction  of  all  tlie  Mathematical  Questions 
and  their  Answers,  which  have  appeared  in  the  Almanack 
called  The  Ladiei'  Diary,  from  its  commencement  in  1704 
to  the  present  time.  The  editor  of  the  Diary  (Dr.  Charles 
Hutton)  published  a  similar  work  in  1773,  but  conipre- 
hending  both  its  mattieniatical  and  poetical  parts  down  to 
that  period.  Mr.  Levbourn's  publication  will  comprehend 
only  the  Mathematical  Part;  and,  with  Dr.  Button's  per- 
mission, will  contain  all  the  valuable  Additions  given  in.  his 
Edition,  as  far  as  it  exteiids.  He  also  hopes  to  be  al)le  to 
give  other  Additions  by  the  assistance  of  some  of  the  in- 
genious Mathematicians  who  have  for  a  nundjer  of  years 
past  contributed  to  the  Mathematical  Repository. 

The  work   will  be  printed  in  Svo,  and  will  be  published 
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\\\  lialf  volinnes,  one  of  wliich  will  appear  every  three 
.^nomhso  The  Diagrams  v\ill  be  printed  in  ihc  text  from 
fig^nrcs  cut  in  wodcI.  Il  will  be  put  to  press  as  soon  as  such 
a  luunbcr  of  subscribers  can  be  obiained  as  shall  give  ihe 
editor  a  prospect  of  being  iiuk'niniiiud  for  the  expense 
which  nuiit  ai-tend  iis  publication. 

Mr.  Parkinson's  Third  ^^■)iunle  of  the  Organic  Remains 
(!)|"  ^ibrmer  World  will  be  published  in  Novdnber. 

-  ANTIQUITIES. 

While  the  workmen  were  lately  opening  some  ruins  in 
tlje  venerable  mansion  of  John  Flovd,  esq.  near  Redburn, 
O.xfordsiiire,  they  discovered  below  the  foundation  of  an 
old  wall  a  ieaden  box,  measuring  three  feet  in  length  by 
two  fett  and  a  half  in  breadth,  in  perfect  condition,  and 
perfectly  secured  by  an  antique  kind  of  padlock,  which  was 
not  forced  but  with  great  difficulty.  When  opened,  it  con- 
Kained  72  copper  medals,  each  weighing  three  ounces  and 
one  quarter,  all  in  a  high  s'.ate  of  preservation.  The  de- 
vices on  them,  which  are  througiiout  the  same,  are,  on  one 
side,  the  figure  of  a  dying  warrior  supported  in  the  arms  of 
two  men  in  compleie  aruiour,  and  several  others  standing 
weeping  round.  In  the  back-ground,  a  battle  raging; 
the  motto  *'  Dulce  el  decorum  est  pro  patrid  mori"  sur- 
rounding the  whole.  On  the  reverse  a  Roman  triumph, 
with  no  less  than  1 15  figures.  Along  with  the  medals  were 
four  beautiful  lamps,  made  of  a  composition  chiefly  silver; 
two  small  daggers,  most  curiously  wrought;  Civo.  human 
figures  in  solid  gold,  supposed  to  represent  the  penates. — 
There  was  also  a  wooden  box,  contained  in  the  leaden,  14 
inches  in  length,  apparently  solid,  which  when  exposed  to 
the  air  crumbled  into  di;st.  A  mutilated  scroll  was  dis- 
covered, but  too  much  disfijured  by  time  for  any  of  its  con- 
tents to  be  legible,  save  a  few  detached  sentences  which 
are  of  an  amatory  description. 

A    REMKDY    FOR    APOPLEXY. 

M.  Sage  has  lately  stated  in  a  memoir  read  to  the  Na- 
tional Institute  at  Paris,  the  etficacy  of  flour  volatile  alkali 
in  cases  of  severe  apoplexy.  "  For  at  least  40  years,"  says 
he,  '•'  I 'have  had  opportunities  of  witnessingr  tbe  efficacv  of 
t^olatile  alkali,  taken  internally,  as  an  inntjediate  remedy  for 
tfee  apcipIeXNV  if  employed  on  the  first  appearance  of  the  dis- 
e'ase."Oneof  the  keepers  of  my  cabinet, aged  72  years,  robust, 
thougl^  thin  and  #ry  sedate,  was  seized,  while  fasting,  with 
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fin  apoplexy.  He  fell  clown  deprived  of  sense.  When 
rai'^cd  up,  ho  had  the  rattles  in  his  throat  ;  his  eyes  were 
closed,  his  face  pallid,  and  his  teeth  fi\t  together.  1  dicw 
out  his  under  lip  so  as  to  answer  the  purpose  of  a  spout, 
into  which  was  poured  a  spoonful  of  water,  containing  2o 
or  30  drops  of  flour  volatile  aikali.  At.  the  same  tune  two 
slips  of  paper,  the  edges  of  which  were  wetted  with  volatile 
alkali,  were  introduced  into  his  nostrils.  The  teeth  were 
speedily  separated,  and  the  eyes  opened.  A  second  close  of 
alkali  was  instantly  poured  down  the  throat.  The  rattles 
ceased  J  speech  and  recollection  returned.  In  the  course  of 
a,'i  hour  the  patieiu  recovered  suiHcienL  lo  proceed  witliout 
assistance,  about  300  paces  to  liis  own  chamber.  In  an- 
other hour  he  got  up,  asked  for  something  to  eat,  and  has 
since  experienced  no  return  of  the  disorder."  He  reports 
another  instance  in  the  person  of  one  of  his  friends,  who 
was  a  great  cater,  and  was  struck  with  the  apoplexy  while 
at  table.  "  The  volatile  alkali  excited  a  vomiting  ;  and  after 
that  had  abated,  the  patient  took  20  drops  of  volatile  alkali 
in  half  a  glass  of  wine.  His  senses  returned,  and  in  two 
hours  he  was  able  to  walk  in  his  garden." 

LKCTURES  ON    MAN  UFACTHRIZS. 

Mr.Clennell,  of  Homerton,  F.S.A.  Edinburgh  and  Perth, 
Sec.  &c.  conductor  of  the  New  Agricultural  and  Commer- 
cial Magazine,  or  General  Depository  of  Arts,  Manufac- 
tures and  Commerce,  will  deliver  a  Course  of  Six  Lectures 
on  Manufactures,  at  Mr.  Cowland's,  the  New  Inn,  Strat- 
ford.— The  Leet.aes  will  commence  at  7  o'clock  on  Fri- 
day Evening,  the  1st  of  November,  and  he  continued  at  the 
same  hour  on  the  Thursday  Evenings  of  the  Jive  following- 
weeks. 

LIST    OF    PATENTS    FOR    NFAV    INVENTIONS. 

To  William  Tavlor,  of  Gomersal,  in  the  county  of  York, 
merchant,  for  his  machine  or  apparatus  to  be  attached  to 
the  axle-tree  and  nave  of  wheel  carriages,  wliereby  their 
motion  may  be  gradually  checked  and  stopped,  and  also 
again  loosened  or  unstopped  at  the  pleasure  of  the  driver  or 
passengers,  during  the  progress  of  the  carriage. — August  7, 
1811. 

To  James  Mallovy,  of  the  stale  of  New  York,  but  now 
residing  in  the  city  of  T^ondon,  halter,  in  consequence  of  a 
conninmicalion  made  to  him  bv  f.  certain  foreigner  residing 
abroad,  for  a  machine  for  cutting  or  shear  iig  the  nap  or 
wool  from  all  kinds  of  broad  and  narrow  cloths. — August  7. 

To 


31,6  Lhi  of  Patents  for  neiv  Inventions. 

.  To  William  Diivis,  oF  Royal  Oak  Yard,  Bermondscy 
Street,  in  the  county  of  Surrey,  engineer,  tor  his  machine 
tor  chopjj-ing  meat  for  sausages  and  other  hke  purposes. — 
Aiifi^iist  7. 

To  John  Stubbs  Jorden,  of  Birmingham,  patent  copper 
window  frame  manufacturer,  for  his  new  method  of  cr|az- 
ing  hot  houses,  green-houses,  and  all  horticultural  build- 
ings.— Augusi  20. 

To  William  (iood,  of  Coltman  Street,  London,  plumber, 
for  his  improvement  in  valves  lor  various  purposes. — Sep- 
tember 9. 

To  Walter  Rochfort,  of  Bishops^ate  Street,  London, 
grocer  and  tca-dcakr,  for  his  in)proved  method  of  preparing 
coltee.r — September  9. 

To  William  Fredeiick  Collard,  of  Tottenham  Court 
Road,  in  the  county  of  Middlesex,  musical  instrument 
maker,  for  certain  improvements  upon  an  upright  piano 
forte. — September  9. 

To  John  Barton,  of  Tufton  Street,  Westm.inster,  engi- 
neer, for  a  sawing  machine  upon  an  impTovcd  construction. 
— September  9. 

To  Will'.am  Walter  Jenkins,  of  Birmingham,  brass- 
founder,  for  his  improvement  in  the  method  of  manufac- 
turing drawer  and  other  knobs  of  different  shapes  and  forms, 
used  with  or  affixed  to  cabinet  and  other  furniture  and 
thintzs,  whereby  iTluch  labour  and  expense  will  be  saved  in 
the  manufacturing  of  the  same. — Sept.  9. 

To  John  Jones,  of  Beverton,  in  the  county  of  Glamor- 
gan, gent.,  for  a  new  method  or  methods  of  applying  the 
expansive  force  or  pressure  of  atmospheric  air,  condensed 
ai.r,  or  steam,  in  or  upon  a  wheel,  so  as  to  be  the  first  mover 
of  machinery. — Sept.  9. 

To  Michael  Logan,  of  Paradise  Street,  Rotherhithe,  en- 
oineer,  for  an  instrument  for  the  gei^eratiou  of  fire,  and 
various  purposes  in  chemical  and  experimental  operations. 
—Sept.  9. 

To  William  Strachan,  of  Pool  Cottage,  in  Poolton  cum. 
Seacond^e,  in  the  county  of  Chester,  chemist,  for  a  n^w 
method  of  preparing  the  ore  of  cobalt  for  the  various  pur- 
poses to  which  it  is  applicable  in  trade,  manufacturing,  and, 
painting. — Sqit.  9. 

To  John  Chancellor,  of  Sackville  Street,  Dublin,  watch- 
and  clock  .maker,  for  his  mechanical  musical  instrument, 
on  a  new  construction,  applicable  to  clocks  and  other  kinds 
of  machinery. — Sept.  9. 

To  I'homas  Marsh,  of   King  Street,    in   the    parisli    of 
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St.  James's,  Clerkenwcll,  wruch-makcr,  for  his  improve- 
ments in  the  consiruction  of  watches. — Sept.  9. 

'I\)  George  Kitchen,  of  Sheffield,  silver  phuer,  for  his 
method  of  making  portable  sconces  or  branches. — Sept.  M. 

To  VV^illian)  Fothergili,  of  Greenfield,  in  the  parish  of 
Holyweil  and  comity  of  Flint,  copper  forger,  for  his  n<iw 
method  of  miking  copper  rollers  for  printing. — Sept.  23. 


Metereoiogkal  Olservafiom  made  at  Clapton  in  Hacknay, 
'from  Sept.  tM  to  Oct.  23,  I  SI  I. 

Sept.  24. — A  clear  morniiig  was  followed  by  abun- 
dance of  cvrmili  (loating  along  m  the  wiiid  ;  this  was  the 
only  cloud  which  prevailed  through  the  day  :  in  the  even- 
ing; large  sheets  of  the  cirrostratus  ohscnred  the  setting  sun, 
and  were  followed  by  strong  vi'est  wind  and  frequent  show- 
ers through  the  night,  with  a  falling  barometer. 

Sept.  25. — Wind  and  rain  from  the  west  all  day.  7'he 
mercurv  kept  sinking  till  about  four  o'clock,  when  it  began 
to  mount  agam,  and  continued  rising  all  night. 

Sept.  26. — Early  the  sky  was  clouded,  with  strong  wind 
from  the  west ;  afterwards  it  cleared,  when  cirrostratus  ap- 
peared in  a  lower  region  while  cirri  were  abundant  above: 
in  the  afternoon  followed  cumulostratus,  the  wind  became 
calmer,  and  in  the  evening  shov^'ers  came  on. 

Sept.  27. — Cloudy  morning,  rainy  day,  and  clear  even- 
ing with   clouds  at  diflTcrent  altitudes  :  wind  \V.  and  N.VV. 

Sept.  28. — A  thick  stratus,  followed  by  gentle  showers 
and  fair  evening. 

Sept.  29. — An  overcast  morning  :  soon  several  strata  of 
clouds  appeared  :  when  the  day  cleared  large  petroid  cumuii 
and  cumulostrati  were  seen,  among  others  small  and  floc- 
cose,  while  in  a  region  more  loltv,  light  flimsy  clouds 
showed  features  of  cirrus,  cirrocumulus,  and  cirrostratus : 
large  denser  and  wavy  sheets  passed  over  and  threatened 
rain,  but  the  nioht  became  fair.- 

Sept.  30. — Early  the  linear  cirr7is  ranged  south-east  and 
north-west,  and  showed  a  tendency  to  cirrocumulus  and 
cirrostratus;  presently  c//m7^/i  curling  inwards  floated  below 
and  inosculated,  and  gcnt'.e  showers  were  the  consequence. 

Oct.l. — Small  rain,  then  showers,  in  the  intervals  of 
which  liffht  flunsy  cloud:>  were  in  a  high  and  calmer  re- 
gion, while  large  cumuli,  as  yesterday,  floated  along  in 
the  west  wind  below. 

Oct.  2. — Thin  stratus  followed  bv  clear  morning,  after- 
wards aimulostratus :  about  four  o'clock  drops  of  rain  fell 
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i'rom  a  Wghi  7U  ml  us  :  fine  evening  :  about  six  o'clock  czV- 
roslratus  ranged  NAV.  and  S.E.  tVom  which  cirrose  tufts 
pointed  to  S.W.  ;  iVom  which  quaricr  1  saw  numerous 
iittle  linear  cirri  ranging  by  nioonhght. 

Oct.  3. — ^Tliin  slruius  u  iih  strong  dew  :  cirri  passed  over 
from  N.W.,  and  in  a  lower  region  long  spreading  beds  oi 
cirrostralus  in  some  plnces  becoming  cirrocumidus.  Soon 
after  noon  rain  set  in  with  a  south  cast  wind.  In  the  even- 
ina;,  which  was  warm  and  muggy,  I  observed  the  clouds  to 
pass  over  from  W.S.W. 

Qct.  4. — Two  strata  of  cloud  produce  showers  at  times  ; 
wind  south. 

Qct,  5. — Windy  and  showery,  with  frequent  rainbow* 
In  the  clear  intervals  fleecy  cumuli  ilew  along  at  different 
heiiihts,  the  lower  ones  n)oving  fastest:  in  a  reoion  still 
hliihtr,  features  of-  cirrus,  cirrocumulwi,  and  cirrostratus  rrc- 
qiiemly  appeared;  while  large  petroid  vumulostratus  rose  in 
the  horizon. 

Oct.  G. — Clouded  morning  with  calmer  west  wind  :  in 
the  evenino-  abundance  of  clrr2is  followed  by  cirrostrutU9 
and  cirrocuwnlus  ranging  from  the  south. 

Oct.  77 — ivlisty,  with  a  breeze  from  south-west;  then 
clouded,  with  sl.owtrs  :  fair  intervals  by  night. 

Oct.  S. — Light  slra'us  early:  abundance  of  cirrus  pai^s 
over  jrently  fioiii  the  west,  sonie  of  its  tufts  bent  obliquely 
upwards  at  right  angles  i.  clrrocumulus  and  cirrostralus  also 
formed,  and  cumuli  sailed  under:  afterwards  cumulostrafus 
aloiic  increased  ihrouoh  the  day:  clear  by  night,  with  a 
few  cirrosiraii.     Comet  very  bright. 

Qct,  0. — Calm  clouded  day,  various  clouds ;  i\\Q  cirro- 
stratus  prevails  ;  wind  S.W. 

Qct.  io. — Calm  and  cloudy  ;  features  of  all  themodifica-. 
tions  .followed  by  slight  rain  by  night.     S.W. 

Oct.  11. — Chieflv'clouded  ;'  in  the  breaks  several  strata 
observed:  fleecy  cumuli  flew  rapidly  along,  though  the 
wind  Ijelow  was  gentle  S.S.W. 

Oct.  12. — Gende  showers  from  the  union  of  two  strata 
of  clouds  ;  towards  evening  the  wind  got  up  with  hard 
shovvcrs,  and  a  clear  night :  some  small  meteors  left  long 
trains. 

Qct.  13. — Clear  strong  wind  from  N.W.  fleecy  cumuli 
fiew  along  in  it ;  higher  up  various  cirri;  in  some  places 
cirrose  fibres  transversely  intersected  by  tufis  became  a 
beautiful  reticular  plexus :  about  five  in  the  evening  a  solar 
halo  aj)))cared,  with  spreading  and  low  cirrostralus. 

Qcl.  14. — Damp  day  with  small  rain ;  clear  intervals  b 

night ; 
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night ;  a  little  brilliant  meteor  dcsccndcJ  into  a  fleecy  cu- 
mains.     Wind  S.W. 

Oct.  15. — Misty  mornins;  \^ith  cimuili.,  followed  by  clcai 
and  vcrv  warm  dav  with  -i  south-west  wind. 

Oct.  16 — Fair  warm  dav,  cirrus  and  clrrociunulu'^  \\\\.\\ 
some  cumuli,  followed  by  all  the  iiioditicatinns  vaviou.-«!v 
mixed  in  diiVerent  altitudes  anil  interfused  with  mistiness  ; 
fine  orange  ci^lour  at  sun-set ;  flashes  of  lightning  by  night. 

Oct.  17. — Misty  and  overcast  morning;  afterwards  fair 
with  cirrui,  cirrocumulnSy  and  others ;  stratus  bv  nisrht. 
S.W. 

Oct.  18. — Thick  stratus  followed  by  fair  warm  day  vvith 
multiform  cirrus^  cirrocumulus,  cuynulwi,  cumulus trntii^, 
and  afterwards  it'//T05/?-a/?zi' :  rain  occurred  in  the  night. 
Wind  gentle  from  S.S.W. 

Get.  Ig. — A  wet  mist,  followed  oy  much  cloud  and 
mistiness;  towards  evening  it  was  fair,  when  much  cirrus 
was  observed  scattered  about  ahead  of  cumulus  and  cvmu' 
lostratus  \\\'\\c\\  appeared  lower.  Thick  stratus  at  night. 
Wind  gentle  from  S.S.W. 

Oct.  £0. — A  mist  followed  by  damp  and  chiefly  cloudy 
dav,  with  some  intervals  of  sunshine:  stratus  by  night. 
Wind  S.S.W. 

Oct.  21. — Clouuv  morning  followefl  by  fair  day  with  cir- 
rus and  abundance  oi'  cirrucumulus  *■  above  large  and  low- 
ering fleecy  cumuli  flying  beneath  in  the  wind  :  very  warm 
night,  with  a  brisk  gale  from  the  south  ;  distant  flashes  of 
lightning. 

Oct.  22. — Fair  morning  with  south  wind,  cirrus  and  cir- 
rociimulus  above;  large  low  and  spreading  cumulus  and  CU' 
mulostratus  below :  afterwards  sky  becanje  clouded  all 
over,  rain  followed,  and  the  wind  became  west.  Clear 
again  by  night. 

Oct.  23. — Filiform  cirri  range  from  N.W.  to  S.E.  and 
become  a  fine  veil  ;  cumuli  float  t)elow  in  W.S.W.  wind  : 
afterwards  much  spreading  cloud  and  mi=tv  horrizon.  To- 
wards evening  breeze  from  N.W.  with  light  shov.'ers;  very 
clear  by  night,  with  some  small  meteors  and  cooler  air. 

-       Five  Houses  Clapton,  TnOMAS  FORSTER, 

October  ■l\i\\,  1811. 

*  Some  cirroaimnliis  appeared  ^vliose  nvhendif  v/ere  smaller  than  those 
of  a  lied  of  cirr{icurn\.du%ln  3  uij^her  rcgloa  ;  wliich  is  aa  uuusual  iriv^rsioa 
of  order. 
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METEOROLOGICAL    TABLE, 

Bv  Mr.  Cauev,  op  the  Strang, 
For  Octoher  1811. 


Thermom 

eter. 

Heisrht  of 

the  Barom. 

Inches. 

DegreesofDry- 
ness  by  Leslie's 
Hygrometer.  " 

Days  of 
Mouth. 

c 
c 

o 

2. 

.1 
"•J    • 

'■J  "Si 

Wcath... 

Sept.   27 

46 

50° 

48° 

29-15 

0 

Rain 

•?.8 

45 

60 

50 

•20 

10 

vShowcrv 

29 

50 

62 

50 

•50 

29 

Fair   ,.  ' 

30 

50 

63 

55 

-     -65 

15 

Showery 

Oct.      1 

55 

62 

52 

•4  1 

0 

Shower  V 

2 

54 

61 

49 

.•72 

33 

Fail- 

3 

44 

56 

52 

•62 

0 

Rain 

4 

54 

68 

60 

•50 

21 

Fair 

.5 

59 

66 

56 

'66 

32 

Stormy 

6 

5Q 

64 

57 

•69 

42 

Fair 

7 

57 

67 

58 

•93 

30 

Cloudy 

S 

37 

67 

56 

•99 

41 

Fair 

i) 

56 

64 

57 

'30-05 

37 

Fair 

10 

57 

64 

60 

•06 

32 

Fair 

11 

60 

66 

60 

29-84 

29 

Fair 

12 

60 

63 

56 

'     -67 

26 

Cloudy 

13 

57 

CO 

58 

•82 

35 

Fair 

14 

58 

60 

37 

•8.3 

0 

Small  rain 

15 

6o 

70 

63 

•80 

35     . 

Fair 

16 

6o 

70 

63 

-97 

32 

Fair 

17 

Co 

60 

60 

3009 

30 

Fair 

18 

55 

68 

61 

■18 

25 

Fair 

lo 

60 

64 

54 

•22 

21 

Cloudy 

20 

55 

63 

56 

•22. 

10 

Cloudy    ■ 

21 

55 

62 

CO 

29-82 

27 

Fair 

22 

60 

64 

54 

•54 

26 

Cloudy 

23 

52 

59 

52 

^  -56 

29 

Fair 

24 

51 

52 

47 

•48 

0 

Rain 

25 

46 

56 

'46 

•34 

18 

Fair 

26 

45 

51 

4  7 

28-69 

0 

Stormy 

N.B.  The  Barometer's  height  is  taken  atone  o'clock. 
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LiX.  The  Reports  of  Mr.  William  Smith,  and  Mr. 
Edward  Martin,  to  the  Bristol  and  Tauntnn  Canal 
Company,  on  the  State  of  the  Collieries  at  and  near  Nail- 
sea,  in  Somersetshire. 

JL  HE  Committee  of  Proprietors  under  an  Act  of  Parliament 
passed  last  sessions,  for  the  Bristol  and  Taunton  Canal, 
in  Somersetshire  ;  having  resolved,  in  June  last,  to  take  the 
opinions  of  two  eminent  mineral  surveyors,  whether  the  coal- 
field around  Nailsea,  across  which  their  line  of  canal  is  to 
pass,  was  likely  to  furnish  such  a  supply  of  Coals,  as  by  the 
tonnage  on  them,  to  pay  interest  to  the  proprietors  for  the 
expense  of  executing  this  part  of  their  line,  about  eight  miles 
in  length  from  the  river  Avon  at  Morgan's  Pill,  near  Bristol, 
with  a  branch  to  the  eastward  of  about  two  miles  in  length, 
to  Nailsea  collieries :  I  am  happy  in  being  able  to  present 
the  Reports  of  these  two  gentlemen,  conceiving  ihat  they  will 
be  read  with  interest  by  a  considerable  class  of  ray  subscri- 
bers :  and  I  beg  to  solicit  the  communication  of  similar  do- 
cuments, from  lime  to  time,  respecting  other  coal  and  mi- 
nino;  districts.  Editor. 


To  the  Committee  of  Management  of  the  Bristol  and  Taun- 
ton Canal. 

Bristol,  July  1,  1811. 

Gentlemen, — Agreeably  to  your  order  of  the  13th  of 
June,  requesting  my  assistance  to  examine  and  report  on 
the  probability  of  a  sufficient  quantity  of  coal  at  Nailsea, 
and  the  neighbourhood,  to  induce  the  Company  to  proceed 
with  the  canal  from  Morgan's  Pill  to  Nailsea,  immediately; 
I  am  happy  to  state  that  my  Survey  of  those  works  has  been 
highly  satisfactory;  and,  that  a  sufficient  quantity  of  coal 
may  thence  be  obtained,  is  more  than  probable. 

This  coal  district  is  of  much  greater  extent  than  is  ge- 
nerally imagined,  and,  like  the  great  coal-field  at  Newcastle^ 
upon-Tyne,  becomes  flatter  in  the  deep  than  at  the  outcrops; 
From  this  favourable  position  of  all  the  coal  (which  I  have 
most  clearly  ascertamed),  and  from  the  great  difficulties 
svhich  were  likelv  to  ha})pen,  with  respect  to  water,  bemg 
successfully  encountered  by  the  engines  lately  erected,  there 
can  be  no  doubt  of  the  permanency  of  the  works.  From  the 
extraordinary  hardness  of  the  roof,  and  the  easy  working  of 
the  coal,  I  have  no  doubt  but  the  Nailsea  Pits  will  produce 
the  quantity  stated. 

In  my  Survey  of  the  Backwell  Common  Works,  I  also 
found  many   favourable  circumstances  belonging  to  thostt 
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veins  of  coal,  which  cannot  rail  to  make  the  col'icries  t'sta-* 
blislied  <.m  them,  of  Xouq^  duration.  'I  he  veiiis  are  of  sufE- 
cient  thickness  to  produce  a  great  quantity  of  coal,  without 
going:  over  much  ground.  There  are  also  a  bufficient  num- 
ber of  veins  lying  one  beneath  another,  within  a  moderate 
depth  from  the  suriacc,  so  as  not  to  require  the  too  hcquent 
repetition  of  the  gri-at  expense  of  new  pits  and  machinery. 
The  veins  also  he  so  moilerateiy  inchned,  as  to  be  for  a 
long  period  of  years  within  the  reacli,  of  such  shafts  as  may 
be  ¥unk,  by  the  help  of  steam-engines,  which,  from  the 
small  quantity  of  water,  in  a  great  extent  of  coal  already 
working,  have  not  yet  been  found  necessary.  As  the  sink- 
ings through  the  strata  lying  over  these  veins  of  coal  are 
all  soft  and  mostly  impervious  to  water,  it  may  be  reason- 
ably expected  that  the  veins  which  lie  under  these  will 
have  still  less  water. 

The  surface  of  the  land,  to  a  great  extent  around  these 
collieries,  (at  Blackwcll  Common)  is  a  tenacious  clay,  quite 
unabsorbent,  and  altogether  unlike  the  land  at  Nailsea;  and 
although  the  veins  are  thinner,  there  are  more  of  them,  and 
the  coal  is  of  a  harder  and  better  quality.  The  disadvan- 
tages which  these  works  have  experienced,  from  the  (juan- 
tity  of  timber  required,  will  lessen  with  the  depth  to  which 
the  veins  are  worked,  and  the  expense  of  procuring  such 
timber  will  be  lessened  by  n)aking  the  canal.  Although 
these  veins  of  coal  have  been  worked  for  a  long  time,  the 
works  have  been  carried  on  in  such  a  small  way,  as  not  mate- 
riallv  to  have  reduced  the  quantUy  of  coal,  or  to  render  the 
wor'kino;  of  the  deep  coal  anywise  dangerous,  from  water 
contained  in  the  old  hollows.  The  whole  of  the  water  be- 
tween the  nits  and  the  outcrops  is  known,  and  daily  ex- 
hausted, without  the  aid  of  pumps,  and,  in  fact,  all  the  coal 
that  has  ever  been  worked  out  of  these  veins,  has  been  merely 
alono-  the  outcrops ;  and  instead  of  exhausting  the  veins,  or 
of  rendering  the  deep  works  dangerous,  they  have  most  sa- 
tisfactorily proved  the  great  extent  to  which  such  works 
may  be  carried. 

These  veins  appear  to  underlay  the  Xailsea  veins;  and  it 
is  hiehly  probable  that  other  veins  between  them  remain 
undiscovered.  At  these  pits,  (Mr.  Walters's  and  Mr. 
White's)  there  are  large  stacks  of  good  coals  on  hand:  if 
these  works  in  their  present  state  are  capable  of  thus  over- 
stockino-  the  sale,  there  can  be  no  doubt  of  what  they  will 
produce,  when  all  of  them  are  in  full  working.  Besides 
the  pit  which  is  now  working  at  Nailsea,  there  is  another 
nearly  down  to  coalj  and  old  ones  are  kept  open,  which  may 
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he  very  rcaclliv  cleaned  wv),  nnd  brought  into  u$e,  either  by 
opening  t^piiiivvavs  tr;n.Ti  the  l)ottoins  of  them  to  ilie  deep 
toal,  or  by  oinkiiig  them  deeper,  to  vork  the  under  vein, 
which  is  qi.iie  uiivvrou,;ht,  exccj)t  bv  a  few  sh:dlo\v  pits 
alon-;  t!ie  outcrop,  and  which  were  drained  by  a  level  ihrouiih 
Mr.  Davis's  ::in  yprd. 

J'r.Mn  the  singularly  advantai:;eous  position  of  the  Nailsea 
coal,  which  I  nave  clearly  ascertained,  and  the  quantity  of 
\vatcr  u  hich  can  come  to  the  pits,  being  also  clearly  known, 
cither  from  the  hollows  of  old  workings,  or  the  vast  extent 
of  coi!  which  can  be  worked,  and  that  quantity  of  water 
being  kcpi  down,  and  rapidly  decreasing  in  all  parts  of  such 
an  extensive  coal- field,  by  the  power  of  the  present  engine, 
proves  most  clearly  that  such  a  colliery,  worked  to  its  ut- 
most extent,  caii  never  be  drowned. 

From  duly  considering  all  these  circumstances,  T  am 
fullv  satislieci,  of  the  great  extent  to  which  these  collieries 
may  be  worked  ;  and  have  no  hesitation  in  stating,  that 
the  Bristol  and  Taunton  Canal  Company  may,  with  the 
greatest  safety,  proceed  with  the  immediate  execution  of 
their  canal  to  these  collieries,  with  full  confidence  of  ihence 
obtaining  tonnage  sufficient,  to  pay  a  good  interest  on  their 
expenditure. 

15,  BiK-kin-iK:in  Street,  WiM.  Smitii,  Engineer. 

York  Buildings,  London. 

To  the  Committee  of  Management  of  the   Bristol  and 

Taunton  Canal. 
Gentlemen, — In  consequence  of  your  application,  re- 
iquesting  my  assistance  in  investigating  the  state  of  the  col- 
lieries in  and  about  Nailsea,  in  order  to  ascertain  whether 
there  was  a  sufficient  prospect  of  coals,  to  induce  the  com- 
panv  to  cut  the  canal  from  Morgm's  Pill  to  Nail-ea  imme- 
diately; I  attended  at  NaiNea  on  the  2'2d  and  23d  instant, 
aiid  proceeded  to  the  investigation,  an.d  I  now  send  you  the 
foil  :wing  observations,  delineations,  and  rcjiort. 

[Vide  rough  Sketch  of  Nailsea  Colliery,  in  annexed  Sec- 
tion No.  J,  Plate  iX.  the  thickness  of  the  veins  or  seams 
being  as  follows;  viz. 

1st  vein 4i  feet 

ild  ditto 2 

fi|  feet  of  coal,  in  all. 
From  which  it  mav  be  seen,  that  the  position  of  the  strata 
atid   veins  of  coal,   which   are  near  the  north  crop,   as  at 
(a.  a.),  rise  out  very  rapidly,  but  which  moderate  materially 
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in  going  down  southward  in  the  deep  ;  for  at  the  50  f;i- 
thoms  Engine  Pit,  which  is  the  deepest  point  this  vein  has 
ever  been  sunk  to,  and  but  verv  little  coals  have  been  worked 
at  that  depth,  the  fall  or  dip  of  the  strata  is  only  from  seven 
to  eight  niches  in  the  progressive  yard,  or  as  near  as  may 
be,  a  dip  of  one  in  five;  and  I  have  no  doubt  but  that  the 
strata  and  veins  of  coal  dip  less  and  less  as  they  run  south- 
ward, as  down  {bl>.),  and  soon  afterwards  rise  gradually 
southward,  as  up  (cc).  I  ain  confirmed  in  this  opiniou 
from  two  corroborating  circumstances. 

1st.  On  examining  the  ground  from  Nailsea  Collicrv, 
along  the  surface  line  (dd.)  southward  lo  Chclvy,  Young- 
wood,  See.  lobserved  in  the  Quarries,  and  other  places  where 
the  rock  was  bare,  that  the  strata  rose  southward;  and  if  the 
common  strata  do  so,  the  veins  of  coal  must  do  so  too^  for 
they  are  parallel  beds. 

2d.  It  has  been  observed  in  the  neighbourhood  of  {e  e.), 
that  the  water  in  some  of  the  Wells  has  been  drained  off  at 
times,  when  the  water  in  the  50-fathom  Engine  Pit  was 
quite  out ;  and  that  when  an  accident  happened  to  the  en- 
gine, so  as  to  occasion  the  water  of  the  colliery  to  rise  a 
considerable  height  in  the  pit,  the  wells  were  also  filled 
again.  This  proves  a  subterraneous  communication,  and 
which  is  effected  through  the  means  of  a  very  hard  rock 
(intersected  with  chinks  and  chasms)  which  lies  in  a  great 
thickness,  immediately  above  the  main  vein  of  coal,  through 
which  the  water  is  perpetually  flowing  in  great  abundance, 
to  the  large  engine  in  the  50-fa;homs  pit.  This  thick  hard 
rock,  at  the  same  time  that  it  forms  a  most  substantial 
strong  roof  to  the  main  vein  of  coal,  certainly  lets  loose  an 
immoderate  quantity  of  water  to  the  fire-engine,  the  pumps 
of  which  are  18  inches ;  but  I  do  not  wonder  at  this  large 
flow  of  water,  at  the  depth  of  about  50  fathoms ;  for  I  am 
well  aware,  that  the  surface  water  in  coal  countries,  in  ge- 
neral, is  let  in  from  gravel  banks,  or  from  some  loose  mat- 
ter connected  with  the  surface,  which  often  overpowers  the 
means  opposed  to  it,  and  which  cannot  be  conquered  but 
by  additional  machinery.  This  once  done  to  a  considera- 
ble extent,  as  to  depth,  greater  depths  may  with  facility  be 
sunk  to  and  worked,  without  much  risk  of  pricking  water. 
The  principal  colliery  at  Whitehaven,  the  property  of  Lord 
Lonsdale,  dipping  directly  to  and  under  the  sea,  is  drained 
close  to  the  sea,  at  the  depth  of  80  fathoms;  and  the  same 
vein  is  pursued  to,  and  worked  under  the  sea,  to  the  depth 
of  ]  50  fathoms,  where  so  much  water  is  not  met  with,  as 
would  suffice  for  the  v/eitir.g  of  the  underground  tram-roads, 
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which  is  the  case  in  all  other  situations  where  collieries  are 
worked  to  very  great  clepihs.  I  merely  mention  these  cir- 
cumstances, on  account  of  the  above  engine  being  heavily 
laden  with  water,  at  the  depth  of  50  faihonis  only,  and  to 
show  that  it  is  no  uncommon  case.  When  other  collieries 
are  open  on  the  same  vein  to  the  westward,  viz.  on  Nailsea 
and  Kenn  Moors,  they  will  partake  of  this  colliery  water, 
which  seems  to  follow  a  particular  stratum  of  very  hard 
jointy  rock. 

As  to  White's  Colliery,  which  lies  to  the  north  and  north- 
east of  Messrs.  Grace's  Collierv,  at  Nailsea;  the  veins  which 
are  known  here,  bnak  out  to  the  north  of  the  Nailsea  Col- 
liery, and  naturallv  lay  perpendicularly  under  the  same. 
The  following  are  the  number  and  thickness  of  the  veins, 
with  the  depth  to  which  they  have  been  sunk  down  and 
worked. 

[Vide  White's  Coilicry,in  annexed  Section  No.  2  ;]  where 
the  thicknesses  are  as  follows,  viz. 

1st,  King's  hill  vein 2  feet 

2d,   Main  vein 3i 

3d,  Dungey  vein    2 

7^  feet,  in  all. 
As  to  Eackwell  Colliery,  [vide  No.  3,  in  annexed  Section,] 
the  properiv  ol'Mr.TeagUf,  partly  his  own  estate,  and  partly 
that  of  the  Marquis  of  Ba;h;  the  thicknesses  are  as  follows, 
viz.  1st,  Vein  (of  Smith's  coai)  .  2^  feet 

2d,  Vein     3 

3d,  Ditto li 

4lh,  Ditto     3 

5th,  Ditto 2 

12  feet,  in  all. 
As  to  the  veins  of  coal  which  lie  parallel  one  under  the 
other  in  a  limestone  basin,  (which  is  the  case  with  all  the 
veins  of  coal  in  the  coal  countries  that  T  am  acquainted 
with*,)  [vide  annexed  Section  No.  4  :  \\here  G.  W.  and  T. 
show  the  places  of  the  supposed  soutl^.ern  crops  of  Grace's, 
White's,  and  Teague's  veins,  respectively.] 

*  This  gentleman,  in  the  yrar  ISOQ,  communicated  to  the  Royal  Society 
a  most  interestinjr  map  and  account  of  the  great  coal-lleid  in  S.,iith  Wales, 
lying  there  ia  a  limestone  basin,  which  are  printed  in  the  Philosophical 
Transactions  of  tliat  year:  from  what  I  have  since  read  of  Coal-fields,  in 
W'iUiams's  "  Mineral  Kingdom,"  Westgarth  Forster's  '*"Treatise  on  a  Section 
of  Strata,"  Farcy's  '•  Derbysl:ire  Report,"  vol.  i.  &c.  1  am  inchned,  however, 
to  think,  that  some  at  least  of  the  coal-fields  in  the  middle  and  north  eastern 
parts  of  the  island,  do  not  agree  with  those  of  the  western  side  of  it,  to  which 
jVIr.  Alartin  here  allMdes,  in  bassetiug  on  all  sides  from  out  of  a  limestone 
basin. — tEi)ii~uK- 
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This  section  shows  the  position  in  which  the  jundry  veins 
of  coals  lie  in  the  ground,  and  exactly  in  a  parallel  direction 
with  the  siibstraium,  the  lijnestone.  I  have  already  pointed 
out  two  proofs  at  Nadsea  Colliery,  of  the  veins  and  strata 
beconinig-  flat  in  the  deep,  r.ud  afterwards  risin'i^  southward; 
and  if  the  Nailsea  veins  really  do  so,  there  can  he  no  manner 
of  doubt  of  all  the  other  veins  of  coal  and  strata,  actins;  and 
laying  in  the  same  manner.  There  is  also  positive  proof, 
that  the  limestone  takes  a  dip  from  the  north  side,  (where 
the  same  is  observable  at  Belmont,  Wraxall,  and  Ctevedon- 
Court)  to  the  south'v\ard  ;  and  from  the  south  side  to  dip, 
noiihward,  observable  at  Backwell  Village,  at  Chelvy,  Mr. 
Pigyott's,  &:c.,;  which  proves  the  uninterrupted  continuity 
of  the  Hmestone  all  the  way  underneath. 

No.  3,  is  a  rough  sketch  Plan  of  the  north  and  south  lime- 
stone, which  contains  the  veins  of  coal,  in  the  ranjre  from. 
Backwell  collieries  to  Nailsea,  Nailsea-Moor,  Kenn-Moor, 
and  the  inclosed  lands  westward,  from  thence  to  the  sea,— r. 
where 

a  ff,  are  Messrs.  Grace's  veins  of  coal  at  Nailsea,  dipping 
southward. 

1 1,  are  the  supposed  crops  of  the  same  veins,  dipping  north- 
ward. 

c.  is  the  east  end  or  crops  of  the  same  veins,  dipping  west- 
ward. 

(Id.  are  the  crops  of  White's  veins,  dipping  southward. 

e  e.  are  the  supposed  south  crops  of  the  same  veins,  dip- 
ing  north  worth. 

f.  is  the  supposed  east  crop  of  the  same  veins,  dipping- 
westward. 

g g.  are  the  Backwell  veins,  dipping;,  southward. 

hli.  are  the  supposed  south  crops  of  the  same  veins,  dipping 
northwarti. 

i.  is  the  supposed  east  crop  of  the  same  veins,  dipping 
westward. 

And  the  centre  or  hollow  of  the  supposed  basin  is  along  the. 
dotted  line  ///. 

The  north,  the  south,  and  the  east  outcrojjs  of  these  veins 
are  here  deiineaied  ;  but  the  west  crops  cannot  be  ascer- 
tained, for  the  ba.sin  seems  to  widen  very  much  going  west- 
ward. It  is  not  a  mile  wide  on  the  surface  at  A.  There 
is  no  doubt,  I  think,  of  each  having  a  west  outcrop,  but  it 
may  be  at  many  niilesdisiance,  under  the  sea,  where  the  veins 
of  coal  may  have  increased  in  number  as  the  basin  became 
inore  exteiided;  and  as  the  level  course  of  the  veins  and 
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s-tinta   run  nearly  west  or  Jown  channel,  they  cannot  take 
land  and  be  seen  again  in  Cilaniorganshire,  &c. 

Very  large  new  coliieries  may  be  opened  on  Nailsea 
JMoor,  the  property  of  Sir  [jiigh  Smyth,  Bart.;  o!i  Kenn- 
Moor,  the  estate  ot  Lord  Pauiett :  nnder  the  inclosed  lands 
from  Kenn-.Vloor  to  the  sea;  and  under  the  lands  oF  Sir 
Abraham  Ehon,  Bart.,  near  Clevedon  chinch,  where  the 
Baekwcll  veins,  worked  bv  Mr.  Teagne,  must  range.  The 
proposed  cdheries  on  Ken n- Moor,  which  is  about  the  maia 
line  of  Canal,  will  be  two  miles  nearer  to  Morgan's  Pill  than 
the  Nailsea,  for  the  canal  branch  to  Nailsea  appears  to  be 
about  two  miles  in  length. 

There  are  ten  veins  or  seams  of  coal  already  discovered 
within  this  limestone  basin;  which  addetl  together  make 
•iQ  feet  of  solid  coal.  These  ten  veins  worked  m  the  usual 
way,  will  yield  30,000  tons  of  coal  per  acre  ;  but  as  some  of 
them  are  thin,  beinu  under  two  feet,  I  will  only  calculate 
upon  20,000  tons  per  acre,  and  on  working  400  tons  per 
day,  and  on  300  working  days  in  the  vear. 

Consequently  4Q0  tons  x  by  300  days,  make  120,000 
tons  per  annmti. 

And  again,  1  will  only  estimate  upon  1,000  acres,  con- 
taining upon  an  average  the  whole  of  the  ten  veins,  though 
1  have  no  doubt  but  there  are  2  or  3,000  acres.  Therefore 
1,000  acres  x  by  20,000  tons  per  acre,  give  20,0;.;0,000  of 
tons,  and  20,000,000  divided  by  120,000  tons  per  annum, 
give  166  years,  which  is  the  length  of  time  the  colliery 
would  last,  at  120,000  tons  per  annum. 

The  distance  from  Morgan's  Pill  to  Nailsea  Collieries  I 
understand  is  ten  nnles,  and  the  tonnage  authorised  to  be 
received  by  the  act  for  making  the  Canal  is  '2d.  per  ton  per 
mile;  so  that  everv  ton  is  ^od.  which  on  400  tons  per  day, 
and  on  300  davs  in  the  year,  amounts  to  lo.ooo/.  per  an- 
num, being  equil  to  10  per  cent,  upon  a  capital  of  one 
hundred  thousand  pounds.  This  is  about  the  sum  that  the 
estimate  is  made  for  :  but  from  what  I  observed  of  the  line 
of  canal,  it  is  all  sooil  irround  and  casv  cuttiwci;  (exccntino' 
iheTunnel),  and  I  think  the  whcde  ten  miles  should  be  com- 
pleted for,  from  70,000/.  to  S0,000/. 

All  the  Nailsea  Colliers  arc  much  interested  in  promot- 
ing the  canal  scheme  ;  that  is  to  say,  in  getting  the  canal 
brought  from  Morgan's  Pill  to  the  vicinity  )f  their  works; 
for  nil  that  is  done,  their  sales  of  coals  are  so  small,  that 
the  mone\s  arismg  from  what  is  sold  to  the  country,  will 
hardly  pay  for  carrying  the  works  on,  particularly  where 
heavy  engines  and  machinerv  are  required. 
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The  Committee  of  Management  should  require  the  Nail- 
sea  colliers  to  put  their  works  in  such  a  state  and  condition, 
as  to  insure  the  working  of  500  tons  of  coals  per  day  at  the 
least,  as  a  sort  of  guarantee  to  the  canal  proprietors  for  the 
risk  of  laving  out  immediately  about  100,000/. 

Messrs.  Grace  and  Co.'s  Colliery  is  heavily  loaded  with 
water,  and  by  pricking  additional  feeders  it  would  be  drowned 
out;  .mother  Engine  should  be  put  up,  to  place  ihcm  on  a 
tolerable  certainty.  White's  Colliery  seems  to  be  better  off 
in  regard  to  water,  and  a  new  engine  of  considerable  power 
is  erecting  on  the  deep  work. 

At  Teague's  Colliery  very  liiile  water  has  hitherto  been 
met  with,  but  in  sinking  deeper  and  in  extending  the  work 
in  every  direction,  feeders  of  water  will  surely  be  pricked, 
and  that  colliery  cannot  be  considered  out  of  danger  till  a 
lire  engine  is  erected  upon  it. 

The  proposed  collieries  on  Kenn-Moor,  on  Nailsea-Moor, 
and  also  on  the  lands  of  Sir  Abraham  Elton,  Bart.,  to  the 
southward  of  Clevedon  church,  should  be  opened. 

As  to  the  Prospect  of  Collieries  from  Clevedon  Hill  to 
Morgan's  Pill. 
A  colliery  was  some  years  ago  worked  at  Clapton,  near 
the  church,  by  virtue  of  a  level  vihich  was  brought  up  from 
the  low  grounds.  The  last  pit  upon  the  level  head,  was,  I 
heard,  nearly  40  fathoms  deep,  and  the  main  vein  when  left 
was  full  six  feet  in  thickness.  Why  it  was  abandoned,  \ 
know  not;  and  coal  strata  appear  all  along  from  Clapton 
church  to  Portbury  church,  where  sundry  veins  of  coal  I 
have  no  doubt  exist.  A  canal  once  opened  into  that  vici- 
nitv,  will  certainly  prompt  persons  to  open  those  collieries, 
and  with  a  fair  prospect  of  success,  after  a  canal  is  made 
ready  to  their  hands. 

(Signed)         Edward  Martin,  Colliery  Surveyor. 

Monlston,  near  Swansea,  July  31,  1811, 


LX.  On  the  Cultivation  and  Mamifacture  of  Wood.  In 
a  Letter  to  the  President  of  the  Bath  and  IVest  of  Eng- 
land Agricultural  Society.     By  Mr.  John  Parrish  *. 

W  OAD  is  a  plant  which,  combined  with  indigo,  gives 
the  best  and  most  permanent  blue  dye  hitherto  discovered. 
It  is  of  great  importance  to  our  commerce,  as  well  as  to 
agriculture,  being  in  nature  one  of  the  best  preparers  of 

*  From  vol.  xii.  of  the  Society's  Letters  and  Papers. 
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land  for  a  corn  crop  that  has  hitherto  been  discovered; 
and,  if  the  land  is  properly  chosen  for  ii,  and  well  ma- 
naged, will  be  found  very  prohtablc,  more  particularly  at 
this  time,  when  its  price  is  advaiiced  to  almost  an  un|)re- 
cedented  degree  :  therefore  I  conceive  that  in  rendering  it5 
cultivation  and  preparation  better  known  and  understood, 
it  may  be  greatly  beneficial  to  the  nation. 

I  have  the  honour  to  be  a  member  of  the  Bath  and  West 
of  England  Agricultural  Society,  where  n)any  noble  and 
exalted  characters  unite  their  talents  to  promote  the  public 
benefit.  And  to  one  of  its  earliest  and  most  respectable 
members  I  presume  to  address  this  information. 

f  have  been  many  years  a  considerable  consumer  of 
woad,  and  have  also  cultivated  it  with  much  success  :  and 
though  I  am  well  experienced  in  the  usual  method  of  its 
preparation,  I  was  induced  to  depart  fron)  it  in  consequence 
of  the  great  waste  of  its  juices  in  the  old  method  of  grind- 
ing and  balling.  But  I  shall  endeavour  to  give  instructions 
for  carrying  on  each  process,  and  leave  tliose  who  shall 
undertake  it  to  proceed  as  they  think  best. 

This  plant  is  cultivated  in  different  parts  of  England  for 
the  use  of  the  dyers,  as  well  as  in  France,  Gern)anv,  &cc. 
It  is  best  to  sow  the  seeds  in  the  month  of  March,  or  early 
in  April,  if  the  season  invite,  and  the  soil  be  ill  condition 
to  receive  it;  but  it  requires  a  deep  loamy  soil,  and  is  bet- 
ter still  with  a  clav  bottom,  such  as  is  not  subject  to  be- 
come dry  too  quickly.  It  must  never  be  flooded,  but  si- 
tuated so  as  to  drain  its  surface,  that  it  may  not  be  poisoned 
by  anv  water  stagnant  upon  it. 

If  (at  any  reasonable  price)  meadow  land  to  break  the 
turf  can  be  obtained,  it  will  be  doubly  productive.  This 
land  is  generally  freest  from  weeds  and  putrid  matter, 
though  sometimes  it  abounds  with  botts,  grubs,  and  snails. 
However,  it  saves  much  expense  in  weeding;  and  judi- 
cious management  will  get  rid  of  these  otherwise  destructive 
vermin.  A  season  of  warm  showers,  not  too  dry  or  loo 
wet,  gives  the  most  regular  crop,  and  produces  the  besf 
woad. 

If  woad  is  sown  on  corn-land,  much  expense  generally 
attends  hoeing  and  weedmg  :  and  here  it  will  rt^quire  strong 
manure,  though  on  leys  it  is  seldom  much  necossarv,  yet 
land  cannot  be  too  rich  for  woad.  On  rich  land  dung 
should  be  avoided,  particular|-y  on  levs,  to  avoid  weeds.  Some 
people  sow  it  as  grain,  and  harrow  it  in,  and  afterwards  hoe 
it  as  turnips,  leavmg  the  plants  at  a  distance  in  proportion 
to  the  strength  of  the  land  ;  others  sow  it  in  ranks  by  a  drill- 
plough. 
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plough ;  and  some  dibble  it  in,  (in  qiiincnnx  form,  by  a  slick 
with  a  peg  crossways,  about  tw  o  or  two  and  a  half'  inches 
from  the  -point,  according  to  the  land,)  pnttinc;  three  or 
four  seeds  in  a  hole,  and  these  holes  to  be  from  twenty 
inches  to  two  feet  apart,  according  to  the  richness  of  the 
land:  for  good  land,  if  room  be  given,  will  pr;)duce  very 
luxuriant  plants  in  good  seasons  ;  but  if  too  nearly  planted, 
so  that  air  cannot  circulate,  they  do  not  thrive  so  well  : 
attention  to  this  is  necessary  in  every  way  of  sowing  it. 
I  have  been  niost  successful  in  this  last  process.  Woad 
very  often  fails  in  its  crop,  from  the  land  not  being  in 
condition,  or  from  want  of  knov.'ing  how  to  destroy  the 
botts,  snails,  wire- worms  &c.  that  so  often  prey  upon  and 
destroy  it,  as  well  as  from  inattention  to  weeding,  &c. 
Crops'  fail  also  from  being  sown  on  land  that  is  naturally 
too  dry,  and  in  a  dry  season  ;  but  as  the  roots  take  a  per- 
pendicular direction,  and  run  deep,  such  land  as  I  have 
described  (with  proper  attention  to  my  observations)  will 
seldom  fail  of  a  crop  :  and  if  the  season  wdl  admit  sowing 
earlv  enough  to  have  the  plants  strong  before  the  dry  and 
hot  weather  comes  on,  there  will  be  almost  a  certainty  of 
a  great  produce. 

These  plants  are  frequently  destroyed  in  the  germination 
by  flies,  or  animalcule,  and  by  grubs,  snails,  &c.  as  before 
observed  ;  and  in  order  to  preserve  them,  I  have  steeped  the 
seeds  with  good  success  in  lime  and  soot,  until  they  began 
to  vegetate;  first  throwing  half  a  load  or  more  of  flour 
lime*  on  the  acre,  and  harrowing  it  in.  Then  plant  the 
seeds  as  soon  as  they  break  the  pod,  taking  care  not  to  have 
more  than  one  day's  seed  ready;  for  it  is  better  to  be  too 
earlv,  than  to  have  their  vegetation  too  strong  before  it  is 
planted,  lest  thev  should  receive  injury  ;  yet  I  have  never 
observed  anv  injury  in  mine  from  this,  though  I  have  often 
seen  the  shoot  strong.  Either  harrows  or  rollers  will  close 
the  holes.  If  the  ground  be  moist  it  will  appear  in  a  few 
days  ;  but  it  will  be  sale,  and  a  benefit  to  the  land,  to  throw 
more  lime  on  the  surface,  when,  if  showers  invite  snails 
and  grubs  to  cat  it,  they  will  be  destroyed,  which  I  have 
several  times  found;  particularly  once,  v.'hen  the  leaves 
M-ere  two  inches  '""§»  and  in  drills  very  thick  and  strong, 
but  the  ground  was  dry.  When  a  warm  rain  fell,  in  less 
than  two  hours  I  found  the  ranks  on  one  side  attacked 
by  these  vermin,  and  eaten'  entirely  off"  by  a  large  black 
grub,  thousands  of  which   were   on   the  leaves,   and   they 

*  If  the  seeds  are  not  sown  v.-jthin  a  d:iy  after  the  time,  it  will  lose  nivich 
efT-ct, 
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«Jearcd  as  tbev  went,  not  going  on  until  they  had  destroyed 
*very  leaf  u  here  iluy  Hxcd.  'I'hey  had  eaten  six  or  seven 
ranks  hefore  I  was  ealleu  by  one  of  my  people  to  observe  it. 
Having  plenty  of  lime,  I  inimediaiely  ordered  it  in  flour 
to  be  strewed  along  those  ranks  which  were  not  begun. 
This  destroyed  them  in  vast  numbers,  and  secured  the 
remainder.  Another  time,  having  had  two  succeeding  crops 
on  hnir  acres  oiland,  I  considered  it  imprudent  to  venture 
another.  However,  as  the  land  after  this  appeared  so 
clean  and  rich,  1  atiain  ventured,  but  soon  found  my  error. 
On  examining  the  roots  (for  alter  it  had  begun  to  vegetate 
strong,  it  was  observed  to  decay  and  wither)  I  iound 
thousands  of  the  wire-worm  at  thcui,  entwined  in  every 
root.  I  immediately  strewed  liine,  (four  loads,  of  six  quar- 
ters each,  on  the  four  acres,)  and  harrowed  itj  when  raia 
coming  on  soon  after,  washed  it  in,  and  destroyed  them  all, 
and  gave  me  an  extraordinary  crop  ;  but  the  firsi-sowii 
side  of  the  field,  w  lu  re  the)'  had  begun,  never  (juite  recovered 
like  the  rest.  And  I  am  fully  satisfied,  that  wh(  n  the  grub 
is  seen  in  wheat,  &c.  the  same  treatment  (if  the  weather 
suited)  would  destroy  them  all,  as  well  as  change  the  nature 
of  the  land.  I  need  not  enter  on  the  wide  and  extensive 
field  of  ot)servations  on  the  cau^^es  of  ueeds,  grubs,  See. 
(which  so  often  counteract  the  libi)urs  of  the  hu5bandman,) 
that  occur  so  differently  in  dific-rent  seasons,  and  alter  dit- 
ferent  treatment  and  improper  crops, — fiuihcr  than  to  ob- 
serve that  when  your  land  has  7iot  a  proper  change,  then  it 
is  that  these  are  experienced  in  a  more  destructive  degree. 

Further,  it  is  in  vain  to  expect  a  good  crop  of  woad,  of  a 
good  quality,  from  poor  and  siiallow  land,  'i'he  difierence 
of  produce  and  its  value  is  so  great,  that  no  one  of  auv  ex- 
perience will  waste  his  labour  and  attention  on  such  lands 
upon  so  uncertain  a  produce.  Warm  and  moist  seasons 
increase  the  quantity  every  where,  but  they  can  never  give 
the  principle  which  only  good  land  affords. 

In  very  wet  seasons,  woad  iVom  poor  land  is  of  very  little 
value.  1  once  had  occasion  to  puvciiase  at  sueh  a  tune, 
and  found  that  there  was  no  possibility  of  regulating  mv 
vats  in  then*  fermentation  ;  and  1  was  under  the  necessity  of 
nsaking  every  possible  ettort  to  obtain  sonic  that  was  the 
produce  ol"  a  more  congenial  season.  I  sut-cecded  at  hist; 
hut  I  kept  the  other  three  and  four  years,  when  I  found  it 
more  steady  in  its  fermentation  ;  but  still  it  re(|uired  a  double 
qpantily,  and  e\en  then  its  eti'ect  was  n(;t  like  that  from 
good  woad. 

At  this  lime  several  dyers  experienced  much  difficulty, 

and 
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and  one  of  eminence  in  the  blue-trade  suffered  so  much  by 
>voad  of  his  own  growth,  that  he  declared  his  resolution  to 
decline  the  trade  alLogelher.  When  I  pointed  out  to  him 
ihat  it  was  the  woad  that  occasioned  his  bad  blues,  and  that 
J  had  from  the  same  defect  purchased  such  other  woad  as 
"Would  do,  and  informed  him  where  he  could  get  it, — he 
succeeded  as  usual.  His  own  he  disposed  of  to  a  drysalter, 
•who  sold  it  again  somewhere  in  the  country;  and  it  occa- 
sioned such  a  cause  of  complaint,  as  i  believe  rendered  the 
claim  of  payment  to  be  given  up,  or  partly  so  :  of  tliis  I 
am  not  certain,  having  it  only  from  report.  J  mention  this 
an  order  to  give  those  who  wish  to  become  growers  of  woad, 
such  information  as  may  properly  direct  them. 

The  leaves  of  woad  on  good  land  in  a  good  season  grow 
very  large  and  long,  and  when  thev  are  ripe  show  near  their 
end  a  brownish  spot  inclining  to  a  purple  towards  its  centre, 
■while  other  parts  of  the  leaves  appear  green,  but  just  begin- 
ning to  turn  of  a  more  yellowish  shade;  and  then  they 
nmst  be  uathercd,  or  they  will  be  injured. 

Woad  is  to  be  gathered  from  twice  to  four  and  even  five 
times  in  the  season,  as  I  once  experienced  (it  was  an  early 
and  a  late  season),  and  for  the  next  spring  I  saved  an  acre 
for  seed,  of  which  I  had  a  fair  crop.  I  picked  the  young 
seedling  sprouts  off  the  rest,  and  mixed  with  my  first  ga- 
thering of  what  was  newly  sown  ;  this  was  very  good.  Du- 
ring one  season  1  let  these  shoots  grow  too  iong  ;  the  con- 
sequence was,  that  the  fibrous  parts  became  like  so  many 
Sticks,  and  afforded  no  saponaceous  juices.  When  you  de- 
sign to  plant  woad  on  the  same  land  the  second  season,  it 
should  be  as  soon  as  your  last  gathering  (before  winter  is 
finished)  be  ploughed  ;  that  is,  as  soon  as  the  weather  will 
permit,  and  in  deep  furrows  or  ridges,  to  expose  and  ame- 
liorate it  by  the  vegetative  salts  that  exist  in  the  atmosphere, 
and  by  frost  and  snow.  This,  in  some  seasons,  has  partly 
the  effect  of  a  change  of  produce  ;  but  if  intended  for  wheat, 
the  last  gathering  should  not  be  later  than  September. 

The  land,  after  woad,  is  always  clean,  and  the  nature  of 
the  soil  appears  to  be  greatly  changed  in  favour  of  the  wheat 
crop;  for  J.  have  always  experienced  abundant  increase  of 
produce  after  woad,  and  observed  that  it  held  on  for  some 
lime,  if  proper  changes  were  attended  to,  and  good  hus- 
bandry. Keeping  land  clean  from  weeds,  certainly  pro- 
duces an  increase  of  corn;  but  in  the  hoeing  and  gathering 
woad  (for  hoeing  and  earthing  up  the  plants  often  renders 
them  abundantly  more  prolific, even  if  there  are  no  weeds), 
many  nesls  of  animalculae  are  destroyed,  as  well  as  grubs 

and 
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and  insects,  which  are  destructive  to  vegetation.  All  this 
isf'nvourablc  to  corn;  but  I  am  di&posed  to  believe  that  woad 
in  it&elt  turnishes  such  a  principle  of  change  in  favour  of 
corn  (and  wheat  in  particular),  as  in  a  hi<ih  degree  to  merit 
the  attention  of  that  Society  who  are  so  honourably  united 
to  promote  and  encourage  the  first  interests  of  the  British 
empire. 

Having  said  all  I  conceive  necessary  on  the  c.dtivation  of 
woad,  I  now  proceed  to  say  something  on  its  preparation 
for  tlie  use  of  the  dyer. 

Woad,  when  gathered,  is  carried  to  the  mill,  and  ground. 
I  need  not  describe  this  mill,  because  they  are  to  be  seen  in. 
open  sheds  in  several  parts  of  England,  only  that  I  conceive 
some  improvement  might  be  made  in  their  construction,  so 
as  not  so  much  to  press  out  and  waste  the  sap,  which  con- 
tains the  very  essence  of  the  dyeing  principle.  These  mills 
grind  or  cut  the  leaves  small,  and  then  they  are  cast  into 
heaps,  where  they  ferment,  and  gain  an  adhesive  consist- 
ence*; they  are  then  formed  into  balls,  as  con)pact  as 
possible,  and  placed  on  hurdles  lying  horizontally  in  a  shed 
one  over  the  other,  with  room  for  air  between,  to  receive 
from  the  atmospheric  air  a  principle  which  is  said  to  im- 
prove them  as  a  dye,  as  well  as  to  dry  them  to  a  degree  pro- 
per for  being  I'ermcnted:  but  in  sunmier  these  balls  arc  apt 
to  crack  m  drying,  and  become  fly-blown,  when  thousands 
of  a  peculiar  maggot  generate,  and  eat  or  destroy  all  that 
is  useful  to  the  dver.  Therefore  they  require  attention  as 
soon  as  any  are  observed  to  crack,  to  look  them  all  over 
well,  close  them  again,  so  as  to  render  them  as  compact  and 
solid  as  possible;  and  if  the  maggot  or  worm  has  already 
generated,  some  fine  flour  lime  strewed  over  it  will  destroy 
them,  and  be  of  much  service  in  the  fermentation.  These 
balls,  if  properly  preserved,  v.'ili  be  very  heavy;  but  if  worm- 
eaten,  they  will  be  very  light,  and  of  little  value.  They  are  then 
to  be  replaced  on  the  hurdles,  and  turned,  not  being  suffered 
to  touch  each  other,  until  a  month  or  more  after  the  whole 
that  is  intended  for  one  fermenting  couch  is  gathered  in, 
ground,  and  balled,  and  often  until  the  hot  weather  of  sum- 
mer is  past,  to  render  the  offensive  operation  of  turning  it 
less  disagreeable,  and  not  so  apt  to  overheat ;  and  though 
temperature  herein  is  necessary,  yet  a  certain  degree  of  heat 
must  be  attained,  before  it  is  in  proper  condition  for  the 
dyer's  use.     This  is  easily  distinguished  by  a  change  of 

*  In  a  dry  place,  if  these  leaves  reinain  a  fortniglit,  being  occasionally 
turned,  they  will  become  more  adhesive,  aad  have  less  ju'ce?  to  sijueeze  out 
in  balling-.     The  b.tlls  must  be  ccinipact. 

smell — 
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smell — Irom  that  which  is  most  putrid  and  ofTt-nsive,  to  c-ne 
which  is  more  agreeable  and  sweet,  (iKl  mav  be  allowed  the 
term,)  lor  lew  people  at  first  cither  can  approve  ot  tlie  smeli' 
of  \voad,~or  of  a  woad  vat;  though,-  when  in  condition, 
they  become  quite  agreeable  to  those  whose  business  it  is  to 
attend  them.  Woad  is  in  this  slate  of  fermefitation  more 
or  less  time,  according  to  the  season  and  the  degree  of 
heat  it  is  suffered  to  attain,  whether  at  an  early  period,  or 
according  to  the  opinion  of  those  who  attend  the  process  ; 
but  the  best  woad  is  produced  from  a  heat  temperately 
brought  forward  in  the  couch  until  at  maturrty,  and  turned, 
(on  every  occasion  necessary,)  which  a  proper  degree  of  at- 
tention will  soon  discover. 

These  balls,  when  dry,  are  very  hard  and  compact,  and 
require  to  be  broken  to  pieces  with  a  mallet,  aud  put  into  a' 
heap,  and  watered  to  a  due  degree,  only  sufficient  to  pro- 
mote fermentation,  but  not  by  too  much  moisture,  which 
uould  retard  it;  and  here  is  a  crisis  necessarv  to  be  attended 
to.  When  the  couch  has  attained  its  due  point,  it  is  opened, 
spread,  and  turned,  until  regularly  cooled,  and  then  it  is 
considered  in  condition  for  sale  :  but  the  immediate  use  of 
woad  new  from  the  couch  is  not  advised  bv  dyers  who  are 
experienced;  for  new  woad  is  not  so  regular  in  its  fermen- 
tation in  the  blue  vat.  This  is  the  common  process.  Woad 
oitentimes  is  spoiled  herein,  by  jieople  who  know  nothing 
of  the  principles  of  its  dye,  following  only  their  accustomed 
process  of  preparing  it;  and  hence  the  difference  in  its 
quality  is  as  often  seen,  as  it  is  in  the  real  richness  or  po- 
verty of  the  leaves,  from  the  quality  of  the  land.  The  pro- 
cess for  preparing  woad  which  I  have  followed,  and  which" 
I  consider  beyond  all  comparison  best,  is  as  follows  : 

Gather  the  leaves,  put  them  to  drv,  and  turn- them,  so  as 
not  to  let  them  heat,  and  so  be  reduced  to  a  paste;  whichy 
in  fine  weather,  children  can  do.  In  wet  weather,  my  me- 
thod was  to  carry  them  to  my  slove,  and  when  1  had  got  a 
quantity  sufficiently  dry,  I  proceeded  to  the  couch,  and  there 
put  them  in  a  large  heap  ;  where,  if  not  too  dry,  they  would 
soon  begin  to  ferment  and  heat.  If  too  wet,  they  would 
rot,  but  not  properly  ferment,  nor  readily  become  in  con- 
dition for  the  dver.  These  leaves  not  liaving  been  ground, 
nor  placed  in  balls  on  the  hurdles,  their  fermenting  quality 
was  more  active,  and  required  more  attention ;  and  also  the 
application  of  lime  occasionallv  to  regulate  the  process  with 
the  same  kind  of  judgement  as  used  in  the  blue  dying  woad 
vat.  When  the  heat  increases  too  rapidly,  turning  is  in- 
dispensably necessary,  and  the  applicaiion  of  very  fine  flour 
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lime  renularlv  strewed  over  every  laying  of  them;  or,  if  the 
coucli  is  gcning  too  dry,  lime-walcr  instead  ot'  common 
water,  ap])iieu  by  a  gardener's  watering  pot,  may  have  an 
equal  efleet*,  without  loading  the  woad  with  the  gross  mat- 
ter of  the  lime;  ihougii  I  conceive  that  the  gross  dry  Hour 
lime,  and  the  oxygen  in  the  air,  will  furnish  more  carbonic 
acid  gas  to  the  woad,  and  retain  such  principles  as  are  es- 
sential, to  a  belter  effect.  For  I  have  experienced,  that 
woad  which  requires  the  niost  lime  to  preserve  a  temperate 
degree  of  fermentation,  and  takes  most  time,  is  best,  so 
that  at  length  it  conies  to  that  heal  which  is  indispensable 
to  the  production  of  good  woad. 

In  this  couch  it  is  always  particularly  necessary  to  secure 
the  surfaie  as  soon  as  the  leaves  beein  to  be  reduced  to  a 
paste,  by  rendering  it  as  smooth  as  possible,  antl  free  from 
cracks  :  this  prevents  the  escape  of  much  carbonic  acid  gas, 
(which  is*  furnished  by  the  lime  and  the  fermentation,)  and 
also  preserves  it  from  the  fly,  magg(Us,  and  worms,  which 
often  are  seen  in  those  parts  where  the  heat  is  not  so  great, 
or  tlie  lime  in  sufficient  quantity  to  destroy  them  ;  it  is  sur- 
prising to  observe  what  a  degree  of  heat  they  will  bear. 
This  attention  to  rendering  the  surface  of  the  couch  even 
and  compact  is  equally  necessary  in  either  process,  and  to 
turning  the  woad  exactly  as  a  dung-heap,  digging  pcrj^en- 
diculariy  to  the  bottom.  The  couching-house  should  have 
an  even  floor,  of  stone  or  brick,  and  the  \\  alls  the  same  ; 
and  every  .part  of  the  couch  of  woad  should  be  beaten  with 
the  shovel,  and  trodden,  to  render  it  as  compact  as  possible. 

The  grower  of  woad  should  erect  a  long  shed  in  the  cen- 
tre of  his  land,  facing  the  south,  the  ground  lying  on  a  de- 
scent, so  as  to  admit  the  sun  to  ilie  back  part;  and  here 
the  woad  should  be  put  down  as  gathered,  and  spread  thin 
at  one  end,  keejjing  children  to  turn  it  towards  tlie  other 
end.  In  the  course  of  a  week,  every  day's  gathering  will 
be  dry  for  the  couch,  which  should  be  at  the  other  end  ; 
therefore  it  will  be  necessary  to  calculate  how  long  the  shed 
should  be;  but  this  can  be  erected  as  you  gather,  and  then 
it  will  soon  be  known. 

I  never  used  the  thermometer  to  discover  or  determine  tlie 
heat  which  is  necessary  to  prcnluee  that  change  of  smell 
which  finishes  a  couch  of  woad  properly  for  the  dyerf,  but 
1  am  convinced  it  cannot  be  regularly  obtained  but  by  tem- 
perance and  time. 

*  There  is  in  lime-water  so  little  of  its  salt,  that  its  eiTtct  is  prorcrtijiiuLIy 
small,  and  water  will  take  up  but  a  certain  ouiniity. 
f  I  suppose  from  100  to  120  degrees. 

Good 
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Good  vvoad,  such  as  the  richest  land  produces,  if  pro- 
perly prepared,  will  be  of  a  blackish  green,  and  mouldy  ; 
and  when  small  lumps  are  pulled  asunder,  the  fracture  and 
fibres  are  brown;  and  these  fibres  will  draw  apart  like  small 
threads,  and  the  more  stringy  they  are,  and  the  darker  the 
external  appearance  and:on  the  green  hue,  the  better  the 
woad  ;  but  poor  land  produces  it  of  a  light-brownish  green. 
The  fibres  only  serve  to  show  that  it  has  not  suffered  by 
putrefaction. 

Corisiderable  fortunes  have  been  acquired  by  the  culture 
of  woad  in  the  North  of  England,  and  those  who  have  not 
in  possession  land  sufficient  of  proper  staple,  will  give  an 
extra  rent  for  leave  to  break  pasturage;  and  such  as  is  old, 
and  its  sod  worn  out  and  full  of  ant-hills  from  long  feeding, 
is  equally  good,  when  lime  is  applied  to  destroy  these  and 
other  insects,  which  here  exist  more  than  in  such  as  is  in 
full  proof  to  bear  grass ;  for  here  they  generate  and  become 
destructive,  so  as  often  to  render  it  very  necessary  to  plough 
such  land,  corn  it,  and  form  a  new  turf;  and  though  this 
is  so  often  prohibited,  yet  it  is  often  consistent  with  the 
best  principles  of  husbandry.  Here  woad  is  every  thing, 
and  corn  after  it  to  a  certain  degree,  which  experience  will 
determine,  according  to  the  kind  of  land.  Those  who  grow 
woad  in  large  quantities,  have  moveable  huts  for  their  work- 
people ;  and  also  all  their  apparatus  so  easily  put  together, 
as  to  be  of  little  expense  except  in  carriage. 

A  friend  of  mine  in  London  took  a  large  quantity  of 
land  whereon  had  been  wood  just  grubbed  up.  He  planted 
woad  on  it,  "and  engaged  a  person  from  the  North  to  manage 
it  J  and  the  produce  \\as  so  abundant  as  to  afford  immense 
profit.  I  believe,  he  only  woaded  two  years,  and  then  let  it. 
His  tenant's  produce  did  not  by  any  means  equal  his,  be- 
cause the  land  began  to  want  change,  i  know  not  how  he 
succeeds  in  corn,  but  I  presume  he  did  well,  as  it  is  a  fine 
preparative  for  it. 

LXT.  Geological  Remarks  and  Queries  on  Dr.  Campbell's 

Map  and  Account  of  the  Stratification  of  Lancashire,  hi 
our  Last  Number,  p.  2G3.  Ly  iVi;-.  John  Farey,  Senior, 
Mineral  Surveyor. 

,     -   ■•  To.  Mr.  Tilloch. 

Sir,  -L  was  gratified,   as   I  doubt  not  great  part  of  your 
readers  would  be,  at  seeing  a  beginning  made  in  your  Phi- 
losophical and  Geological  Magazine,  to  sketch  out  the  slra- 
■ ;  tilication 
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tification  of  the  difl'orcnt  Counties  in  iMigland,  a  work  which 
is  so  much  \\  anted,  that  1  hope  gentlemen  in  other  counties 
will   be  induced  to   imitate  the  excellent  example  ot  Dr. 
Campbell,  whose  statements  are  highly  valuable  contribu- 
tions towards  the  geoK)gy  of  the  British  islands,  and  I  am 
induced  to  hope,  that  that  gentleman  will  take  in  good  part, 
a  few  remarks  which  I  am  about  to  make  on  his  paper,  and 
be  induced,  as  soon  as  opportunities  will  permit,  to  furnish 
the  information  further  wanted,  either  through  the  medium 
of  your  useful  work,  or  in  a  letter  to  me,  as  mav  be  most 
agreeable  to  himself.     First,  I  would  remark,  that  the  most 
important  of  the  four  geological  divisions  of  the  county, 
(IV.  paiie  270),  coloured  blue  in  the  map,  is  omitted  at  page 
278;   I  should  hope,   through  an  accidental  separation  of 
the  manuscript  sent  to  the  Bath  Society,  and  that  Dr.  Camp- 
bell has  it  in  his  power,  without  delay  or  material  trouble 
to  himself,  to  supply  the  account  of  this  district,  wherein 
abundance  of  coals,  and  sand- stone,  and  some  red  marl, 
gypsum,  and  salt  springs*,  and  some  lead-mines  occur,  as 
well  a?  an  interesting  bed  of  limestone  in  the  coal-measures 
near  Ard wick,  and  thence  towards  Stockport.     It  would  be 
extremely  desirable  to  obtain  sections,  or  accurate  accounts 
of  the  sinkings  of  the  pits  or  driving  of  long  levels,  at  as 
many  of  the  Lancashire  Collieries  as  possible,  noticing  the 
direction  and  quantity  of  r///;,   and  the  \&rg(i  J'au/ts  which 
have  been  proved,  in  the  several  Collieries,  with  an  account, 
a?  particular  as  possible,  of  the  situation  and  nature  of  the 
junction  between  the  red  marl  and  the  coal-measures,  and 
whether  a  large  fault  effects  this  separation  ?  as   I  suspect 
to  be  the  case,  (passing  near  Stockport,  Manchester,  New- 
ton, Prescot  and  Liverpool,  perhaps,)  or  whether  the  coal- 
measures  dip  under  the  red  marl,  or  vice  versa  P     It  is  not 
less  important  to  learn,  the  exact  boundary  line  of  the  Coal- 
measures  to   the  north,  whether  at  a  large  fault?  ranging 
from   near   Keighlev  in  Yorkshire,    near  to  iCoIne,  S.  of 
Clitheroe,  N.  of  Blackburn,   S.  of  Preston,    and   N.   of 
Ormskirk,  as  I  have  conjectured,    in  a  paper  read  before 
the  Royal  Society  in  Mareii  last  (now  lately  published),  or 
whether  the  shale  and  mdlsione  grit,  coloured   brown   in 
Dr.  Campbell's  map,  underlays  the  coal-measures,  or  vice 
versa  P  VVhether  the  limestone,  coloured  yellow,  overlays, 
or  covers,  the  shale  and  grit  coloured  brown,  or  vice  versa  ? 
Whether,  as  there  is  a  thin  coal  scam  ranging  out  of  Yoik- 

*  See  Mr.  Henry  Holland's    paper   on  the  Salt -Disrict  of  Cheshire  and 
Lancashire,  lately  published,  in  the  fitst  volun  e  of  1  he  Gep'.ogical  Trans* 

actions. 
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shire  near  Ingleton,  past  Hornby  to  Lancaster  Common, 
(p.  278),  the  Limestone  Kock  of  Chipping  and  Clitheroe, 
is  not  a  diflVrent  one  i'rom  that  of  Dalton  (not  Dalton  as 
engraved),  Cartmel,  W'aiton,  8cc,?  having  this  coal  seam, 
and  perhaps  nearly  tl.e  v\  hole  of  the  shale  and  grit  (brown) 
between  thent  ?  or  are  they  one  rock  and  the  connexion 
comijlete  through  Yorkshire  and  Westmoreland,  having 
the  brown  upon  it  W.,  in  a  sort  of  trough  or  basin  ?  Does 
not  the  Limestone  of  Kendal,  Cartmel,  and  Dalton  lay  upon 
the  Slate,  &c.  (green)  where  these  districts  adjoin  each  other 
across  Lancashire  ?  and  does  not  this  Limestone  Rock,  af- 
ter crossing  the  Duddon  River,  proceed  somewhere  near 
Kavenglass,  Egremont,  Cockermouth,  &c.  in  Cmnbcrland  ? 
overlaying  the  Slate,  Sec.  to  its  E:^st?  or  does  the  slate  in 
any  part  of  this  course,  by  approachinc;  the  coast,  push  the 
Limestone  out  to  sea?  does  not  the  Coal-field  of  White- 
haven and  Workington,  Sec.  overlay  this  Limestone  Rock, 
to  the  East  of  these  {-.laces  ?  and  how  far  South  and  North, 
and  through  what  villages,  can  this  junction  of  Coal- 
measures  on  limestone  be  traced  ?  and  w  here  does  the  Lime- 
stone Hock,  by  approaching  the  coast,  push  these  Coal- 
measures  out  to  sea  ? 

By  consulting  the  lists  at  page  4  33  of  vntir  35th  volume, 
and  page  188  of  the  I'si  volume  of  my  Derhysliire  Report^ 
the  concise  general  view  of  the  Derbyshire  and  Lancashire 
Coal-field,  which  is  given  at  page  172  of  that  work,  and 
my  paper  in  the  recent  Philosophical  Transactions  above  al- 
luded to,  Dr.  C.  will  be  enabled  to  comprehend  more  fully 
the  objects  of  my  several  in(]uiries,  and  which  I  trust  will 
appear  of  such  importance  to  him-,  and  others  among  your 
readers,  as  soon  to  procure  answers  to  them. 

The  Maps  and  Sections,  and  other  mineral  documents  in 
the  possession  of  the  late  Duke  of  Bridgewaier's  agents  at 
Worsley,  and  those  in  possession  of  Francis  Astley,  Esq.*, 
of  Duckingfield  Lodge,  Cheshire,  are  unusually  extensive 
and  coinpleie,  I  believe;  and  I  doubt  not,  but  en  jiroper  ap- 
plication by  Dr.  C.  or  any  other  gentk»man,  wiio  would 
kindly  undertake  the  task  of  collectmg-  and  arranging;  these 
important  material?,  lliat  the  gentlemen  alluded  to,  and  the 
other  Lancashire  coal-owners  and  their  leasees,  would  per- 
mit the  necessary  extracts  and  copies  to  be  taken,  with  the 
same  readiness  which  1  have  uniformly  experienced,  in  all 

*■  Some  of  whirh  were  made  by  A4r.  Thomas  Bartlev,  mineral  surveyor, 
(formerly  an  assistant  to  Mr. William  Smitii,t.he  father  of  mineral  surveying,) 
mi  JNo.  iOl,  Chancery  I^ane,  Loiidoiij  as  1  am  irjiormed. 

mv 
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JViy  extensive  inquiries,  among  the  coal-masters  of  the  adja- 
ecnt  counties  to  the  south  and  east :  and  the  services  to 
jjcience  would  be  crreal  indeed,  as  v/ell  as  an  important  fa- 
vour  conferred  on 

Your  obedient  servant, 

12,  Upper  Crown  Street,  Wcstninster,  JoHN  FaREY,  Senior. 

Novemlier  G,  1811.  Mineral  Surveyor. 


LXII.  On  the  Staphyloma^  Hydrophthalmla,  and  Carcinoma 
of  the.  Eye.  By  Jami:s  Wake,  Esq.^  F.R.S.  and  FLe 
Piesidcnt  of  the  Medical  Society. 

[Continued  from  p.  304.] 

i  NKXT  proceed  to  consider  the  disorder  called  Hydro- 
j)hthalmia.  By  this  term  authors  do  not  in  general  mean 
an  accumulation  merely  of  the  aqueous  humour,  but  so  great 
an  enlargement  of  the  whole  eye,  produced  by  an  inciease 
of  the  vitreous  humour  as  well  as  the  aqueous,  as  to  cause 
the  eye  to  occupy  an  undue  portion  of  the  orbit,  and  to 
occasion  difficulty  and  pain  when  the  eyelids  are  closed  over 
it.  Thus  defined,  it  may  perhaps  with  more  propriety  be 
denominated  Exophthalmia  than  Hydrophlhalmia*.  In 
describing  this  disorder,  a  greaier  discrmiinatiou  is  required 
than  seemed  necessary  in  the  former  part  of  thi^  paper.  In 
the  staphyloma,  for  instance,  the  opake  projecting  cornea 
designates  the  nature  of  the  disorder  in  so  plain  a  manner, 
that  it  seems  impossible  to  make  a  mistake  with  regard  to 
its  nature.  But  in  the  hydrophlhalmia,  which  implies  an 
universal  enlargement  of  the  eye,  some  examination  is  re- 
quisite in  order  to  ascertain  what  occasions  theeniat-genient : 
whether  there  be  an  equal  enlargement  of  all  the  different 
parts  of  tlie  eye;  a  moroid  enlartiement  of  one  particular 
part  only;  the  formation  of  an  adventitious  body  within 
the  eye  ;  or  a  projection  of  the  eye  in  consequence  of  a 
substance  formed  behind  it. 

*  Scarpa  is  of  opinion  iliac  an  acciimulatio:;  of  water  between  the  clioroid 
coat  and  retina  ii  ri  common  cause  of  the  h'c'rophthalmia,  and  he  ininuteiy 
describes  a  case  of  this  kind  v/hich  occur;  ed  in  a  child  three  years  and  a  half 
old,  in  which  the  eye  was  a  third  larger  than  its  natural  size,  the  cornea 
partakin<r  of  the  increase,  in  the  fa:nc  prouortion  as  the  sclerotica.  I  have 
several  times  observed,  on  disic-.-ting:  the  eve  after  deat.h,  that  there  has  been 
an  effused  fluid  benveen  the  choroid  coat  and  retina,  the  vitreous  humour 
being  wholly  absorbed,  and  the  retina  collapsed  itilo  a  cylindrical,  or  rath.er 
a  conical,  cliord  like  subit;ince,  its  apex  arising  from  the  optic  nerve,  and  its 
oasis  surrov.ndin'j;'  the  crvstalline  humour ;  but,  though  this  effusion  had  pri- 
duced  a  fixed  dilatation  of  the  pupil,  an  opacity  of  the  crystalline,  and  5o:t:>;- 
tinies  a  vicKut  dtfp-seaieu  pain  in  theeye,  I  have  never  known  it  to  occaiion 
au  ec-'argcihcit  of  this  organ. 

Y  2  Infants 
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Infants  are  sometimes  born  with  eyes  remarkably  large 
and  prominent.  Hut  it"  they  do  not  give  by  their  pressure, 
nor  inteftere  with  the  free  motion  of  the  eyelids,  and  if  at 
the  same  lime  the  cornea  be  transparent  and  the  sight  per- 
fect, the  mere  circumstance  of  their  prominence  does  not 
call  for  any  particular  attention.  Sometimes,  however, 
the  eyes  of  infants,  at  the  time  of  their  birth,  are  not  only 
remarkably  prominent,  but  the  cornea  of  one  or  both  is 
universally  opake,  without  any  accompanying  inflammation 
,  in  the  conjunctiva,  or  any  morbid  discharge  from  the  eyes. 
Of  this  I  have  seen  several  instances,  three  of  which  hap- 
pened in  one  family.  These  were  more  directly  under  the 
care  of  Mr.  Farrer,  a  surgeon,  resident  at  that  time  at  Dept- 
ford.  He  has  described  them  with  accuracy  in  the  second 
volume  of  Medical  Communications,  page  463,  published 
in  London  in  1790.  The  opacity  gradually  diminished; 
and  in  less  than  a  year,  in  two  of  them,  it  was  quite  removed. 
In  the  third  the  cornea  did  not  resume  its  transparency  until 
the  end  of  the  second  year.  The  amendment  in  these  in- 
stances cannot  be  attributed  to  any  particular  remedies,  since 
none  were  used  j  but  it  was  owing  to  the  vis  nnturcB  medi- 
eatrix,  which  in  infants,  in  this  disorder,  as  it  also  is  in 
many  others,  is  often  effectual  to  restore  a  healthy  state. 
Mr.  Farrer  does  not  mention  any  particular  prominence  in 
the  eyes  of  these  children;  but,  having  seen  two  of  them 
shortly  after  the  time  when  Mr.  Farrer  drew  up  the  ac- 
count of  the  cases,  I  find  by  a  minute  I  then  made,  that 
the  cornea  appeared  to  me  remarkably  prominent;  and 
that,  though  the  chddren  had  recovered  a  distinct  vision, 
they  were  all  short-sighted. — Another  case  of  a  similar  kind 
came  under  my  notice  about  three  years  ago,  in  the  new- 
born infant  of  a  respectable  farmer  In  Essex.  Both  cornese 
were  completely  opake,  and  both  were  large  and  prominent. 
In  this  instance,  as  in  those  last  mentioned,  no  applications 
were  used  with  sufficient  steadiness  to  allow  me  to  attribate 
any  considerable  degree  of  efficacv  to  them  ;  notwithstand- 
ing which,  when  about  four  months  ago  the  child  was 
again  brought  to  me,  I  had  the  satisfaction  to  see  the  left 
cornea  sufficiently  clear  to  allow  ilie  perception  of  all  large 
objects;  the  opacity  of  the  right  cornea  being  also  dimi- 
nished round  its  outer  edge,  though  the  greatest  part  of  the 
pvipil  was  still  obscured.  I  was  consulted  in  a  fifth  case  of 
the  same  kind  about  a  year  ago.  It  occurred  in  the  infant 
of  a  gentleman  in  Portman-square,  Here,  as  in  the  other 
instances,  the  cornese  of  both  eyes,  at  the  time  of  birth, 
were  large  and  prominent^  and  they  were  at  the  same  time 

completely 
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completely  opake  ;  the  child,  in  other  respects,  being  healthy, 
aiiti  suficriiiir  uo  pain  IVom  the  stale  o\  [\u-  eyes.  Saiictior)':^ 
hy  the  eiiccissi-al  issue  o|-'  the  preceding  casss,  no  particular 
remedies  were  enjploye.l ;  and  at  the  time  cf  my  writing 
this  paragraph,  which  is  just  a  year  from  the  birth  of  the 
child,  the  cornea  of  one  ey^^"  is  not  only  perfectly  transpa- 
rent for  a  considerable  space  roiir^d  its  circuu^fereuce,  but 
the  pupil  can  be  seen  through  the  diminished  opacity  that 
remains  in  its  centre;  and  though  the  cornea  of  the  other 
eye  has  improved  less  in  its  appearance,  the  transparency 
of  thi'^  also,  is  evidculy  iT^creased,  and  the  iris  is  visible 
through  it,  for  the  space  of  a  line  at.  least  rou:)d  its  rim. 

In  all  these  instances,  the  enlargement  of  the  eye  was 
not  sufficient  to  be  of  serious  consequence  independent  of 
the  opacity  of  tlie  cornea;  and,  when  this  opacity  was  dis- 
sipated, the  power  of  vision  was  restored.  But  when,  on 
the  contrary,  the  enlargement  is  not  confined  to  the  cornea, 
but  exlen'.s  to  the  sclerotica,  and  is  so  considerable  that 
the  eyelids  cannot  he  closed  without  difficulty,  the  patient 
being  not  only  blind,  but  unable  to  sleep  without  the  aid  of 
opiates;  the  prospect  of  restoring  sight  is  wholly. lost,  and 
the  only  question  is,  in  what  way  ease  may  be  obtained, 
and  deformity  obviated.  It  does  not  appear  possible  to  do 
iTiore  than  this;  nor  can  even  this  be  accomplished  by  any 
other  mode  tlian  that  of  diminishing  the  size  of  the  eye: 
and  the  best  manner  of  doing  it  I  believe  to  be  by  means  of 
the  ojjeration  which  has  been  recommended  above  in  cases 
of  the  staphyloma. 

Before  an  operation  of  so  much  itnportancc  be  performed, 
it  is,  however,  essecitially  requisite  to  ascertain  that  the  dis- 
ease consists  solely  in  an  enlargement  of  the  different  parts 
of  the  eye ;  and  that  it  is  not  produced  bv  the  fomiation  of 
purulent  iTiatter  within  the  eye;  by  a  morbid  alteration  in 
the  structure  of  either  its  coals  or  humours;  nor  by  the 
undue  accumulation  of  adeps,  or  of  any  othei-  substance, 
behind  this  organ. 

When  purulent  matter  is  accumulated  within  the  eye, 
the  inflammation  and  pain,  which  both  precede  and  accom- 
pany the  enlargement,  seem  fullv  sufficient  to  distinguish 
the  peculiar  nature  of  the  disorder;  and  they  at  the  tame 
time  point  out  the  necessity  of  procuring  ar\  adequate  aper- 
ture in  the  tunics  of  the  eye,  through  which  the  matter  may 
be  dischar<!;ed.  Tn  a  case  ol  this  kind,  which  I  was  desired 
to  see  at  a  small  distance  from  London,  in  which  a  young 
iadv,  nine  vears  of  age,  had  sufflred  agonizing  pain  several 
days,  the  sight  of  the  eye  having  been  lost  many  years,  and 
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the  cornea  being  both  opake  and  prominent,  an  aperture^ 
had  taken  place  spontaneously  on  the  side  of  the  eye  next 
the  temple,  just  in  ttiat  part  where  the  cornea  is  joined  to 
the  sclerotica,  and  through  it  a  small  portion  of  matter  had 
escaped;  but  the  tension  of  the  eye  continued,  and  the 
wound  was  only  large  enough  to  admit  the  blunt  end  of  a 
probe.  The  propriety  ol'  enlarging  the  aperture  naturally 
suggested  itself;  and  as  the  eye  had  not  been  useful  for  a 
long  time  as  an  organ  of  vision,  a  small  blunt-pointed  bi- 
stoury was  immediately  inlrodueed  through  the  wound,  to 
the  depth  of  at  least  a  quarter  of  an  inch,  and  the  inciKion 
was  carried  three  quarters  of  an  inch  in  a  direction  towards 
the  temple,  dividing  at  the  same  time  the  sclerotica  cho- 
roides  and  retina,  and  making  a  large  opening  into  the  body 
of  the  vitreous  humour.  No  part  of  this  humour,  how- 
ever, nor  any  sort  of  fluid,  issued  through  the  wound  at  the 
time  of  the  operation.  The  eyelids  were  immediately  closed, 
without  any  pressure  being  made  on  the  eve^;  and  directions 
were  given  to  apply  an  anodvne  fermentation,  in  the  same 
way  in  which  it  had  been  frequently  before  used-  An  anodyne 
draught  \yas  intended  to  be  given  ;  but  within  half  an  hour 
the  patient  fell  into  a  sound  sleep,  which  lasted  several  hours. 
She  awoke  much  refreshed  and  peri'eetly  easv.  Tlie  wound 
discharged  more  or  less  of  matter  for  a  fortnight ;  the  pain 
did  not  return;  and  the  eye  gradually  diminished,  so  that 
in  a  short  time  it  did  not  appear  to  be  more  than  one  half 
of  its  natural  size. 

Purulent  matter  Is  sometimes  also  formed  behind  the  eye 
in  the  adipose  substance  that  supports  this  organ  in  the 
orbit.  If  the  suppuration  be  quick  in  its  progress,  and  be 
not  situated  deep,  the  fluctuation  of  the  matter  may  be  easily 
felt,  and  the  propriety  of  discharging  it  be  detern^ined  at 
once;  but  if,  as  I  have  occasionallv  found,  the  suppuration 
be  slow,  and  the  matter  lie  considerably  below  the  surface, 
the  eye  will  be  protruded  before  any  fluctuation  can  be  dis- 
covered ;  and  the  existence  of  the  matter  will  only  be  learned 
by  paying  attention  to  the  accompanying  symptoms,  such 
as  a  quick  pulse,  white  tongue,  shiverings,  &:c.  In  a  case 
of  thi.>  kind,  v.hich  occurred  m  a  child  six  years  old,  which 
was  attended  also  'by  Mv.  Hill  in  Bedford- row,  I  parsed  a 
lancet,  on  fiie  side  of  the  eye  next  the  nose,  a  little  below 
the  commissure  of  tlie  eyelids,  at  least  an  inch  into  the  orbit, 
before  1  reached  the  matter.  Oit  withdrawing  the  instru- 
ment its  point  was  evidently  marked  wuh  }uis.  J  therefore 
enlarged  the  aperture  with  a  blunt-pointed  bistoury,  and 
clischarged  a  considerable  quanliiy,  which  was  thick  and 

putrid. 
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^lu'iild.  It  was  necessary  to  preserve  the  opening  by  the 
insertion  of  a  snuiU  dossil  of  lini ;  on  the  removal  of  which, 
a  vent  was  given  daily  to  new  niaiter,  for  a  fortnight.  Its 
quaniitv  graduallv  decreased,  together  with  the  prominence 
of  the  eve;  and  at  length  it  wholly  ceased,  the  wound  healed, 
and  the  ehikl  became  well  The  motion  of  the  aflTecled  eye, 
.however,  was  nnt  quite  free  toward  the  nose  tor  several 
months  aftervvards. 

Encysted  tumours  are  sometimes  also  found  in  the  adi- 
pose substance  that  supports  the  eye,  A  melancholy  in- 
stance of  this  kind  came  under  my  notice  a  short  time  ago. 
The  tumour  was  first  perceived  between  the  orbital  process 
of  the  OS  frontis  and  the  globe  of  the  eye,  and  it  gradually 
iiicreased  in  size.  An  attempt  had  been  n)adc  to  extirpate 
it  ;  but  the  greater  part  was  situated  so  deep,  that  it  was 
not  possible  whollv  to  remove  it ;  and,  after  a  short  period, 
it  reappeared,  and  in  ti  few  months  completely  pushed  the 
£ye  out  of  the  orbit ;  after  which  vision  was  destroyed,  and 
the  eye  and  the  tumour  becatne  so  blended,  as  to  render  it 
impossible  to  djstinguish  one  from  the  other.  The  united 
mass  increased  continually  in  size,  until,  before  the  child's 
death,  it  was  literally  larger  than  his  bead*.  Another  case 
of  this  kind  came  under  my  care,  about  the  same  time,  in  a 
girl  about  tlve  vears  of  age,  who  was  a  patient  of  Mr.  Drew 
in  Gnwer-street.  The  tumour  had  been  perceived  several 
jnonths,  and,  when  I  first  saw  it,  projected  under  the  upper 
and  outer  edge  of  the  orbit,  and  began  to  push  the  eye  out 
of  its  place.  In  th'S  instance  I  made  an  incision  throuirh 
the  eyelid,  parallel  to  tlie  edge  of  the  orbit,  sufficiently  deep 
to  exp  se  the  whole  of  the  fore  part  of  the  cvst.  I  then 
separated  the  cyst  from  the  orbit,  and,  embracing  it  with  a 
hook,  drew  it  forward,  and,  dissectmg  it  from  all  Us  attach- 
nients,  brought  it  away  entire.  The  sides  of  the  woimd 
were  aftewards  kept  together  by  the  use  of  adhesive  plaster, 
and  the  cure  completed  in  a  few  days. 

In  some  instances,  again,  a  projection  of  the  eye  appears 
to  be  occasioned  solely  by  a  morbid  accumulation  of  the 
substance  on  wjiich  the  eye  rests  in  the  orbit.  The  repeated 
appiicaiion  of  leeches  on  the  temple  and  forehead,  has  been 
found  of  great  use  in  subduing  this  morbid  tendency.  In 
one  case,  thai  came  under  my  own  care,  the  projection  was 
speedily  diminished  by  opening  the  temporal  artery ;  and, 

*  I  presume  tlut  tliis  may  be  con<;ic3er?d  a  case  of  fiinpfu^  lu-cmatndrs ; 
thou^li  it  originated  in  an  cncysrcd  tumour  situated  hctwcch  the  honv  orbit 
and  ^lobe•of  tiiC  eye,  and  did  not  alTect  the  sight  unt;l  tlie  eye  was  thrust  out 
oi  rhe  orbit. 

Y4  after 
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after  the  haemorrhage  had  ceased,  by  converting  the  orifice 
into  an  issue,  the  discharge  from  which  bec?nit:  soon  very 
considerable.     In  another  case,  in   which   the  protrusion 
occasioned  great  pain,  and  nearly  destroved  vision,  a  per- 
fect cure  wTiS  accompli-^hcd  by  the  application  of  a  large 
caustic  behind  the  ear.     The  discharge  which  it  occasioned, 
when   the  eschar  separated,  was  profuse;  and  it  was  kept 
up,  nearly  a  month,  by  the  insertion  of  a  dozen  peas  daily. 
Another  disorder  of  the  eye,  which  gradually  occasions 
its  eidargement,  has  by  some  been  called  fungus  hajmatodcs ; 
and   by  others    medullarv   sarcoma,  snongoid    inflamma- 
tion, and  soft  cancer.     This  differs  so  much,  both  in  pro- 
gress and   appearance,    from  the  hydrophilialmia,    that  it 
cannot  easily  be  mistaken  for  it.     It  more  nearly  resem- 
bles the  disorder  which  1  proposed  to  consider  last  in  this 
paper,  the  Carcinoma  of  the  eye,  having  many  symptoms 
in  common  with  it.    The  fungus  hsematodes  seldom  attacks 
the  eyes  of  adults,  and  is  most  commonly  discovered  at  an 
early  period  of  an  infant's  life.     The  first  svmptom  that  is 
noticed  is  a  white  shining  substance  in  the  posterior  part  of 
the  eye,  visible  through  the  pupil  in  some  particular  posi- 
tions of  the  head,  but  not  in  all.     One  eye  is  generally  at- 
tacked some  time  before  it  appears  in  the  other.     As  soon 
as  the  whiteness  is  perceived  in  the  eye,  the  sight  is  im- 
paired, and   in  a  short  time  it  is  wholly  lost.     At  its  com- 
mencement it  bears  a  slight  resemblance  to  a  cataract ;  but 
an  attentive  person  will  at  once  discover  the  difference  be- 
tween the  two  disorders;  the  opacity  in  the  cataract  lying 
close  behind  the  pupil,  whilst  in  the  fungus  haematodes  it 
is  situated  deep  in  the  posterior  part  of  the  eye.     In  the  ca- 
taract, the  pupil  retains  the  power  of  dilating  and  contract- 
ins  in  different  degrees  of  light;  but  in  the  fungus  hasma- 
todes  the  pupil  never  varies  its  size,  and  is  usually  dilated. 
When  the  disorder  has  so  much  advanced  as  to  destroy  the 
fio-ure  of  the  eye,  and  to  make  it  protrude  beyond   the  rim 
of  the  orbit,  it  is  more  difficult  to  distinguish  it  from  what 
has  usually  been  called  a  carcinoma  of  this  organ.     There 
is  still  greater  difficulty,  when,  after  extracting  an  eye  that 
contains  a  fungus  hasmatodes,  a  fresh  tumour  arises  from 
the  bottom  of  the  orbit,  which  fills  this  cavity,   and   con- 
tinues increasing,  until  it  becomes,  as  has  sometimes  hap- 
pened, as  large  as  the  whole  head.     This  difficulty  of  distin- 
guishmg  between  the  carcinoma  of  the  eye  and  the  fungus 
haematodes  is,  however,  the  less  to  be  regretted,  since  the 
proper  treatment  of  both  disorders  seems  nearly  alike;   the 
Quly  known  mode  of  checking  the  progress,  in  both,   ap- 
pearing 


and  Carcinoma  of  the  Eye.  34v5 

pearing  to  be  the  complete  extirpation  of  every  p^rt  that  is 
iliseascil.  Before  recourse  be  had  to  the  operation,  it  is 
necessary  to  ascertain,  as  far  as  possible,  tliat  every  such 
part  is  capable  of  being  removed  ;  since,  in  both  disorders, 
if  the  smallest  portion  that  has  been  contaminated  remain, 
whether  it  join  the  organ  that  is  extirpated,  or  be  at  a  di- 
stance from  it,  the  diseased  part  will  infallibly  increase, 
and  all  the  old  symptoms  be  reproduced.  The  fungus  hs- 
■matodes  is  not  always  conlincd  to  one  eye,  nor  even  to  both, 
but  sometimes  occupies  a  large  portion  of  the  orbit  exterior 
to  the  tunics  of  the  eye.  It  is  also  accompanied  not  unfre- 
quently  with  abscesses  and  tumours  in  different  parts  of  the 
head  j  sometimes  between  the  pericranium  and  cranium, 
and  at  other  times  between  the  cranium  and  dura  mater. 
These  abscesses  are  not  confined  to  the  fore  j^art  of  the 
head,  having  sometimes  been  found  both  on  the  outside 
and  inside  of  the  os  occipitis.  Distinct  portions  of  matter, 
and  sometimes  hard  tumours,  have  also  been  formed  in  the 
dura  mater,  and  even  in  the  substance  of  the  cerebrum  ;  and 
sometimes  under  the  anterior  lobes  of  the  cerebrum,  making 
a  compression  on  the  thalami  nervorum  opticorum.  A 
disease  of  this  kind  is  l)y  no  means  new.  It  has  occasion- 
ally come  under  my  notice  ever  since  I  was  a  boy;  and  it  has 
been  described  bv  manv  of  our  ancestors  under  the  common 
name  of  carcinoma,  or  cancer.  It  mav  be  more  correct, 
however,  to  distinguish  it  by  the  lernj  funa;us  hasn.atodes, 
or  medullary  sarcoma,  though  it  does  not  appear  Lo  me  to 
be  always  easy  to  ascertain  the  difference  bt.tween  the  two 
disorders.  It  ha?  been  said  that  carcinomatous  affections 
•are  always  preceded  bv  a  hard  circumscribed  tumour,  and 
that,  after  an  ulceratioi.  has  been  produced,  if  it  be  follou'ed 
by  a  fungous  excrescence,  this  is  of  a  cauliflower  figure,  and 
a  hard  firm  texture;  but  such  cannot  be  admitted  to  be  the 
universal  progress  of  these  affections,  nor  is  it  unlike  to  that 
which  the  fungus  hzematodes  son)etimes  assumes.  It  may 
be  said  with  trreater  correctness,  that  the  carcinoma  of  tlie 
eye. is  a  disease  to  which  persons  are  most  subject  in  the 
niiddlo  or  latter  part  of  their  lives,  whereas  the  fundus  hoi- 
matodes  appears  in  early  life,  and  most  commonly  in  in- 
fancy. 

Tlie  following  is  the  progress  of  a  disorder  which  I  have 
also  repeatedly  seen  in  persons  advanced  in  life,  but  do  not 
remember  in  any  who  were  young.  By  some  it  may  be 
called  fungus  hxmatodes,  and  by  others  carcinoma  ;  hut  I 
thall  coutcal  myself  with  describing  it.     The  sight  is  lost 

beibrc 
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before  any  change  takes  place  in  the  appearance  of  the  eye  : 
after  this  the  pupil  becomes  dilated  without  any  visible  opa- 
city in  the  crystalline  huuiour.     This  description  designates 
a  gutta  serena;  but  the  disorder  does  not  stop  here.     After 
a  little  lime  the  crystalline  humour  becomes  opake;  and 
soon  aiicrwards  shooting  pains  are  experienced,  which  dart 
suddenly  through  the  eye  in  different  directions,  rarely  con- 
tinuing long  at  one  time.     At  this  period,  if  the  sclerotica 
be  carefully  examined,  a  blueish,  or  rather  a  dusky  leaden- 
coloured  spot,  of  greater  or  smaller  extent,  will  be  disco- 
vered in  it,  on  one  side  of  the  cornea,  and  sometimes  on 
bolh.     These  blueish-  or  leaden-coloured   spots   gradually 
spread;   the  eye  enlarges  either  partially  or  generally;  and 
in  a  short  time  it  pushes  forwards  the  eyelids,  and  fills  the 
whole  of  the  orbit.     In  some  instances  the  blueish  enlarge- 
ments appear  as  if  they  were  affections  of  the  outer  surface 
of  the  sclerotica,  and  only  covered  by  the  tunica  conjunc- 
tiva.    In  others  they  are  evidently  produced  by  a  distention 
of  the  whole  substance  of  the  sclerotica,  which  is  pushed 
out  and  thinned,  where  the  projection  appears  by  the  ac- 
cumulation of  a  morbid  substance  within  the  eve.     A  few 
of  the  blood-vessels  of  the  conjunctiva  are  usually  enlarged, 
and  have  a  purplish-red  appearance,  very  different  from  that 
which   is   produced   by  a  common   inflammation.     On  ex- 
amining the  internal  stale  of  these  tumours,  after  their  ex- 
tirpation, the  whole  of  the  eye  has  been  found  full  of  the 
ieaden-coloured  substance  I  have  described;  divided,  in  an 
irregular  manner,    by   membranous   laminae  into  separate 
cells,  the  contents  of  which  have  varied  much,  even  in  the 
same  eye,  in  their  degrees  of  consistence.     They  are  usually 
firm  and  solid,  but  sometimes  contain  pus  in  separate  cysts, 
and  sonietimes  also  osseous  particles   that  differ  much  in 
their  shape  and  size.     These  tumours  are  in  general  pro- 
duced by  an  irregular  enlargement  of  the  whole  eye,  in- 
volving both   its  coats  and  humours ;  but  sometimes   the 
humours  are  very  little  altered,  the  disease  seeming  to  ori- 
ginate in  an  affection  of  the  tunica  sclerotica,  which  spreads 
outwards  rather  than  inwards.     Sometimes  the  tumour  is 
confined  to  one  side  of  the  eye,  its  other  side  being  unaf- 
fected.    At  other  times  it  occupies  both  sides;  and,  occa- 
sionally, there  have  been  three  tumours  annexed  to  the  eye, 
one  on   each  side  and  one  above,  all  as  large  as  the  eye; 
this  organ  being  unaltered  in  size,  though  deprived  of  sight. 
The  progress"which  the  disorder  makes  is  very  various. 
SoQieiiincs  a  prominence  of  a  leaden  coloiif  has  continued 
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in  the  substances  of  the  sclerotica,  on  one  side  of  the  cori- 
nea,  many  vears,  without  giving  pain  or  occasioning  ajiy 
sort  of  troiibU- ;  and,  on  Uie  contrary,  it  has  at  other  times 
increased  lapidly,  and  the  enhirged  organ  in  a  few  months 
has  completely  lilled  the  orbit*.  It  does  not  appear  that 
medicines  or  applications  have  the  power  of  checkuig  or 
controlling  this  nialignanl  disorder ;  and  whenever  its  na- 
ture can  be  clearly  ascenained,  the  only  question  is,  whe- 
ther it  he  possible  to  extirpate  coni|iletely  every  part  that 
partakes  of  the  poison.  Althongli  it  be  a  melancholy  truth 
that  the  operation  has  too  often  tailed,  tins  does  not  lead  to 
the  conclusion  that  its  performance  is  always  improper, 
since  it  certainly  has  not  unfrequently  succeeded  ;  and  I 
have  the  satisfaction  to  say,  though  I  have  sometimes  failed, 
1  have  several  times  performed  it  with  complete  success. 

With  regard  to  the  mode  of  performing  the  operation,  I 
would  advise  it  to  be  done  in  the  followinc:  manner. 

The  patient  should  be  seated  in  a  clear  light,  on  a  chair  of 
a  suitable  height  to  bring  his  eye  on  a  level  with  the  breast 
of  the  operator;  and  the  operator  should  either  sit  or  stand 
before  hiin,  as  is  most  easy  to  himself.  The  patient's  head 
should  rest  against  the  breast  of  an  assistant,  whose 'left 
hand  should  support  the  ii})per  eyelid  by  means  of  a  double 
blunt-pointed  hook,  the  points  of  which  are  seven-eighths 
of  an  inch  distant  from  each  other,  and  his  right  hand 
should  be  at  liberty  to  do  any  thing  that  may  be  desired  by 
the  operator.  The  hands  of  the  patient  should  be  held  by 
two  assistants  that  sit  one  on  each  side,  and  an  assistant 
should  be  ready  to  give  the  operator  instruments,  sponges, 
&c.  A  cro()ked  needle  armed  with  a  strong  thread,  and 
well  waxed,  should   then  be  passed  through  the  whole  of 

*  since  these  papers  were  pat  together,  I  have  extirpated  an  enlarged  eye 
from  a  gentleman,  thirty  years  of  ay;e,  who  had  h)st  the  sight  of  it  many 
years;  but  it  orcasit^ned  no  pain  or  inconvenience  until  about  six  months 
ago,  when  it  bo<j;ari  to  enlarge  and  an  increase  in  its  size  had  afterwards  been 
perceived  almost  every  v.'tek.  The  ealr.rjjement  of  the  eye  was  universal; 
the  bicud-vessels  had  a  purplish  red  appearance ;  there  were  three  bliicith 
spots  Oil  the  sclerotica,  one  of  whicl'i  was  as  larj^e  as  a  sixpence  ;  and  the 
pressure  of  the  eye  against  the  eyelid  kept  up  a  constant  uneasiness.  In  a 
consultation  with  Mr.  Cline,  it  was  judged  advisable,  as  t!.e  increase  of  the 
tumour  was  rapid,  to  recommend  the  extiipatijn  of  it  without  delay;  and, 
the  patient  giving  his  consent,  I  pcrrormed  the  operation,  in  presence  of 
Mr.  Cline,  a  few  days  after  the  cou^uliation.  Nothing  unusual  ticcurred  at 
the  time;  and  on  examining  the  tinnouv  afterwards,  the  humours  of  :he  eye 
were  found  to  be  no  otherwise  aflJcted  than  bv  their  enlargemenc,  the  blue 
appearances  being  occasioned  soltly  by  an  affection  of  t!ie  scler  )tica.  No 
accident  happened  after  the  operation,  and  in  less  than  a  month  tiie  wound 
>vas  healed,  aud  the  patient  rcturntd,  periectly  well,  to  his  iicnie  hi  Kent. 

the 


348  On  the  Staphyloma^  Hydrophthahnla, 

the  cornea;  after  which,  the  needle  being  cut  off,  a  knot 
phould  be  titd  in  the  thread,  at  the  distance  of  about  an 
jnch  from  the  eye,  to  hinder  it  from  slipping.  Tliis  thread 
IS  more  uselul  in  cases  where  the  eye  is  so  much  enlarjved 
as  nearly  to  fill  the  orijit,  than  when  ii  is  smaller  ;  the  im- 
ger  alone,  in  tne  fo-raer  case,  being  insufficient  to  Uiciine 
the  tumour  from  one  side  to  the  other,  so  as  to  maVe  the 
room  that  is  required  for  the  proper  use  or  the  knite.  If 
the  tumour  be  considerable,  the  upper  and  lower  evelids 
should  next  be  separated,  by  dividing  with  the  kiiifs  the  in- 
teguments which  unite  them  on  the  side  next  the  temple. 
This  will  give  much  additional  room  for  the  iitroduction 
of  the  knife  to  dissect  the  diseased  organ  from  its  attach- 
ments. The  conjunctiva  should  then  be  div'ided  round  the 
whole  globe  of  the  eye;  and  afterwards  the  knife  be  carried 
downwards,  on  that  side  where  it  passes  with  the  greatest 
ease.  It  is  not  possible  to  give  precise  directions,  as  to  the 
Jnode  in  which  the  d.ssecli  in  should  be  conducted;  but 
great  care  should  be  taken  to  avoid  wounding  the  tumour 
until  the  point  of  the  instrimaent  has  reached  the  bottom  of 
ihe  orbit.  If  it  be  possible,  the  operator  ?h'-.n!d  introduce 
his  finger  with  the  knife  so  as  to  feel  the  opiic  nerve,  which, 
together  with  the  muscles  of  the  eye,  should  be  divided  as 
close  to  the  foramen  opticum  as  the  instrument  can  be  car- 
ried. In  general  the  common  straight  scalpel  may  be  so 
directed  as  to  perform  this  part  of  the  operation  with  ac- 
curacy;  but  if  tlie  tumour  completely  fill  the  orbit,  it  may- 
be useful,  in  this  part  of  the  operation,  to  substitute  for  the 
straight  scalpel  one  that  is  a  little  curved.  As  soon  as  the 
optic  nerve  and  muscles  of  the  eye  have  been  divided,  the 
tumour  becomes  loose,  and  may  be  easily  drawn  out  of  the 
orbit,  either  by  the  finders,  or  by  the  ligature  that  was  passed 
through  the  cornea  at  tfie  beginning  of  the  operation.  The 
tumour,  when  removed,  should  be  carefully  examined,  in 
order  to  ascertain  if  it  be  entire,  or  if  it  be  wounded  in  any 
part.  In  the  latter  case,  the  orbit  should  be  carefully  ex- 
amined, both  with  the  eye  and  the  finger;  and  if  any  por- 
tion of  the  tumour  be  seen  or  felt,  it  should  be  dissected 
away.  The  state  of  the  nerve  should  also  be  examined.  If 
this  appear  white,  and  of  its  natural  size,  a  hope  may  be 
entertained  that  the  operation  will  prove  successful  ;  but  if 
it  appear  of  a  leaden  colour,  or  be  altered  in  shape  or  size, 
there  is  too  much  reason  to  fear  that  the  disease  has  passed 
beyond  the  part  which  has  been  removed,  and  that,  sooner 
or  later,  a  fungus  will  arise  in  the  orbit,  and  all  the  old  sym- 
ptoms 
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ptonis  be  reproduced.  The  lixmorrhage  consequent  on  the 
operation  \s  scUloni  considcral)le.  The  arttrics  that  supply 
the  eve  with  hh)od  are  not  large;  and  if  a  little  time  be  al- 
lowed, those  that  are  wounded  will  contract  or"  themselves. 
It  is  desirable  to  avoid  the  application  ot'lmt  or  of  any  other 
substance  within  the  lids,  since  it  sometimes  has  given 
consi  Jerable  pain ;  and,  in  one  instance,  in  which  the 
operation  was  performed  bv  an  eminent  surgeon,  it  was  sup- 
posed to  occasion  violent  convulsions  bv  its  pressure  against 
the  divided  end  of  the  nerve.  It  is  sufficient  to  apply  over 
the  eyelids  a  compress  of  old  linen,  folded  six  or  eight  times, 
and  moistened  with  the  liquor  plumbi  acetatis  dilutns ;  and 
to  direct  the  compress  to  be  remoistened,  without  removing 
it,  as  often  as  it  becomes  dry.  If  by  accident  the  eyelid  be 
wounded  during  the  operation,  care  should  be  taken  to  bring 
the  divided  ends  together,  and  to  confine  them  in  their  na- 
tural position  ei'.her  by  means  of  sticking-plaster,  or  of  a 
suture  with  a  small  nerdle  and  thread.  Care  should  also 
be  taken,  before  the  compres:.  be  applied,  to  adjust  the  edges 
of  the  upper  and  lower  eyelids,  so  as  to  hinder  one  from 
lopping  over  the  other.  If,  after  the  operation,  the  pain 
continue  violent,  an  anodyne  should  be  given  ;  and,  if  ne- 
cessarv,  it  should  he  repeated  after  l.ree  or  four  hours;  but 
its  repetition,  I  believe,  will  seldom  be  required.  Sonietimes, 
after  a  week  or  ten  days,  the  upper  eyelid  is  observed  to 
tuck  in  under  the  lower;  in  consequence  of  which  the  upper 
lashes,  by  rubbing  against  the  inside  of  the  lower  lid,  have 
been  known  to  keep  up  a  painful  irritation.  This  may  be 
obviated  bv  fixing  the  end  of  a  slip  of  adhesive  plaster  ou 
the  upper  lid,  and  continuing  it  lengthways  on  the  fore- 
head, sufficientlv  tight  to  make  a  fold  in  the  skin  and  hin- 
der the  edge  of  the  lid  from  turning  inwards.  Cooling 
medicines,  and  a  spare  diet,  are  necessary  for  a  few  days; 
but  afterwards  a  light  preparation  of  cinchona,  together 
with  a  nutritious  diet,  will  be  required.  As  the  wound 
heals,  an  adhesion  usually  takes  place  between  the  inside  of 
the  eyelid  and  the  bottom  of  the  orbit;  and  when  this  hap- 
pens, it  is  not  possible  to  give  the  patient  the  benefit  of  an 
artificial  eve,  as  is  done  after  the  operation  for  the  staphy- 
loma or  the  hydrophihahnia;  and  he  must  be  contented 
either  to  wear  a  compress, bound  bv  a  ribband  over  tlie  orbit, 
or  a  pair  of  spectacles,  havmg  plain  glass  in  the  ring  before 
the  good  eye,  and  glass  that  is  cither  plain,  or  in  a  slight  de- 
gree opake,  in  that  before  the  affected  eye. 

If,  unfortunatelv,  after  a  careful  extirpation  of  a  carcino- 
matous eye,  a  tumour  again  arise  in  the  orbit,  it  is  vain  to 
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expect  benefit  from  a  second  operation,  and  applications  of 
a  painful  kind  should  be  avoided  as  much  as  possible.  Art 
does  not  appear  to  be  capable  of  doing  more  than  to  palliate 
the  violent  symptoms  ;  by  anodyne  reiTiedies,  by  evacua- 
tions local  or  general,  and  by  tonic  medicines,  when  the 
state  of  the  general  health  renders  these  expedient. 


LXIII.  Some  Speculations  on  the  Nature  of  Instinct.     BrJ 
Arthur  Mower,  £s^. 

[No.  If.] 

J.  HAT  great  portion  of  nature  which  we  call  the  animal 
kingdom,  may  be  considered  as  consisting  of  two  great  di- 
visions; the  one  embracing  human  beings  destined  by  their 
Creator  for  another  state  of  existence,  and  the  other  com- 
prehending every  other  living  creature,  whether  beast  or 
bird,  fish  or  insect;  —  the  lion  and  the  ephemera,  the 
eao-le  and  the  smallest  of  the  finny  tribe; — beinos,  whose 
consciousness  we  suppose  to  cease  when  they  cease  to 
breathe.  When  we  consider  the  different  varieties  of  the 
human  S]>ecie3,  and  reflect  on  the  different  manners  and  cus- 
toms of  each  nation  and  tribe  of  men  who  dwell  upon  the 
earth,  we  shall  find,  that  however  great  the  difference  pro- 
duced by  civilization  between  one  man  and  another,  those 
constitutional  laws  by  which  we  are  governed  are  in  every 
clime  invariably  the  same.  The  natural  wants  of  the  Euro- 
pean are  the  same  with  those  of  the  most  untutored  [ndian; 
they  have  the  same  appetites,  the  same  passions;  but  in 
one,  those  passions  are  so  modified,  coloured,  and  refined 
by  luxury,  as  almost  to  lose  their  original  simplicity  ;  whilst 
in  the  other  we  see  nature  undisguised  by  art,  and  con- 
trolled onlv  by  her  own  laws.  Between  savages  and  Eu- 
ropeans, as  between  different  individuals  in  every  nation, 
there  appears  to  exist  some  natural  mental  inferioritv. 
Attempts  which  have  been  made  to  civilize  individuals  of 
the  Hottentot  nation,  have,  as  it  is  well  known,  completely 
failed.  Their  n)inds,  unusually  contracted,  seem  to  be  inca- 
pable of  cultivation;  or  only  fitted  to  receive  such  simple 
ideas  as  are  conducive  to  the  wants  and  comforts  of  a  sa- 
vage life.  On  a  first  view,  indeed,  there  is  apparently  very 
little  difference,  or  mental  superiority,  between  individuals 
of  the  brute  and  the  human  species:  their  action?  seem  to 
be  re!'"ulated  by  the  same  laws,  and  their  desires  and  appe- 
tites to  be  produced  by  one  common  principle.  If  we  com- 
pare tof^cther  the  savage,  whose  pleasures  and  desires    ar5 
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confined  to  the  gratifications  of  sense;  the  polished  Eu- 
ropean, panjpercd  hy  hixury,  and  abandoned  to  every  species 
of  civiUzed  depravity;  and  the  faithful  doi;,  whose  days  are 
spent  in  the  service  of  his  master, — to  which  of  these  ani- 
mals shall  we  allow  the  claim  of  sup/criority  over  the  other 
two?  In  point  of  usei'iil  respcciabiliiy,  J  believe  no  one 
will  hesitate  to  prefer  the  dog:  but,  however  low  and  de- 
graded the  human  species  may  be  found,  the  signs  o^  a 
superior  intelligent  principle  will  be  sutHciently  plain  to 
mark,  distinctly,  a  barrier  between  man  and  the  brute  crea- 
tion; — the  glinnnerings  of  an  immortal  spirit  will  some- 
times break  through  the  gloom,  and  ^*  render"  not  only 
"  darkness"  but  greatness  '•  visible." 

Metaphysical  speculations  are  so  frequently  and  neces- 
sarily founded  on  theory  and  conjecture,  that  it  perhaps  is 
little  wonderful  that  there  should  exist  so  few  established 
principles  respecting  the  striking  analogy  which  exists  be- 
tween the  actions  of  our  species  and  those  of  other  animals. 
It  is  uot  to  be  expected  that  bricklayers  and  labourers  should 
argue  on  the  sentient  principle; — but  that  the  generality  of" 
well-educated  men  should  have  no  determinate  idea  either 
of  themselves  or  of  the  animals  which  surround  them,  is 
at  least  a  proof  that  almost  every  other  science  is  found 
more  engaging,  and  thought  more  useful,  than  that  of  me- 
taphysics. Ask  a  man  of  common  abilities,  and  who  has 
received  what  is  termed  a  liberal  education,  what  is  the 
mental  difference  between  himself  and  the  dog  which  lies  at 
his  feet,  and  he  will  tell  you  thus : — "  A  man  is  composed 
of  a  body,  and  a  spiritual  principle  which  we  call  the  soul, 
and  which  (from  Revelation)  we  know  to  be  immortal.  The 
province  of  the  soul  is  to  reason,  and  it  is  our  business  to 
act  according  to  the  conclusions  we  are  enabled  to  draw 
from  a  comparison  of  oar  ideas.  The  actions  of  that  dog 
frequently  appear  to  be  the  effect  of  reason  ;  but  reason  im* 
plies  an  immortal  soul,  which  to  imagine  for  a  moment 
existing  in  brutes,  is  in  the  highest  degree  shocking  and 
absurd.  I  therefore  believe  that  brutes  are  guided  by  a 
principle  called  Instinct;  or,  by  a  certain  law  which  they 
can  neither  alter  nor  control.  The  operation  of  this  law 
is  as  unerring  and  irresistible  as  the  law  of  gravitation  ;  and 
we  may  as  well  attempt  to  prove  why  two  drops  of  water 
adhere  together,  as  to  account  for  the  inipulse  which  leads 
my  dog  to  follow  me,  and  to  bark  when  he  sees  a  stranger. 
Ot  the  natiue  of  ins'.inct  or  the  human  soai  I  pretend  to 
know  nothing.  Melaphvsical  conjectures  are  '  weary,  stale, 
flat,  and  unprolita>!e  ;'  the  business  of  life  can  be  carried  on 
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as  well  without  them,  and  they  neither  serve  to  make  us 
really  wiser,  i.or  more  conttnted." — That  such  is  a  coninicU 
opinion  ainong  those  who  think  at  all  upon  the  suhject  ot 
instinct,  will,  I  think,  not  he  denied. 

Instinct,  according  to  Dr.  Ileid,  is  a  natural  blind  im- 
pulse to  certain  actions,  without  having  any  end  in  view  ; 
without  deliberation,  and  very  often  without  any  conception 
of  what  we  do.  It  has  again  been  defined  to  be  a  tendency 
implanted  in  the  mind  of  animals,  v>  hen  under  the  influence 
of  certain  feelings  or  sensations,  to  perform  spontaneously, 
unerringly,  indej)endently  of  all  teaching  and  experience, 
and  without  any  determinate  view  to  consequences,  certain 
actions  necessary  for  the  preservation  of  the  individual,  and 
the  continuance  of  the  kind(l).  The  latter  definition  ap- 
pears to  be  a  vei*v  just  one ;  and  there  is  not  the  least  doubt, 
that  many  actions,  both  of  men  and  brutes,  are  performed 
under  this  mysterious  tendency.  No  action,  perhaps,  is 
more  decidedly  instinctive,  than  the  sucking  of  the  new- 
born lamb.  This  little  animal  is  never  thought  to  have 
any  distinct  idea  that  its  mother's  milk  is  necessary  for  its 
existence,  nor  is  it  ever  suspected  to  know  by  inductive  phi- 
losophy that  if  it  does  not  suck  it  will  inevitably  die;  but 
it  evidently  acts  under  the  uncontrollable  influence  of  a 
certain  law,  which  inipels  to  the  teat  the  young  of  every 
animal,  whether  a  lion's  cub  or  the  offspring  of  a  wo- 
man. If  the  analogy  between  a  wolf  and  a  man  could  only 
be  traced, in  their  alike  acting  from  a  principle  whose  ope- 
ration is  in  both  involuntary,  and  as  unerring  as  the  law  of 
gravitation,  the  common  opinion  of  men  concerning  the 
brutes  would  undoubtedly  be  just.  Exxlusively  distin- 
guished by  the  gift  of  reason,  we  might  then  look  down 
from  an  immense  height  on  the  lower  anim.als  ;  deny,  with 
Descartes,  that  they  possess  a  soul  ;  and  with  him  consider 
them  as  mere  automatons,  moved  by  clock-work.  But  are 
we  authorized  by  the  mental  phcenomena  which  the  actions 
of  brutes  daily  exhibit,  to  deny  that  they  possess  a  soul  as 
well  as  ourselves?  Soul  is  a  word  by  which  we  understand 
that  principle  in  man  which  possesses  consciousness,  a 
power  of  perception,  memory,  intelligence,  and  volition (2). 
That  faculty  of  the  soul  which  chiefly  distinguishes  man  irora 
the  brute  creation,  is  that  of  reason,  or  a  power  of  drawing 
conclusions,  from  a  comparison  of  our  ideas,  by  which  to 
regulate  our  actions.  But  a  verv  short  observation  of  the 
manners  of  the  brute  creation  would,  one  should  imagine, 
convince  every  one,  that  the  lower  animals  act  from  reason 
as  well  as  ourselves.    To  prove  this,  innumerable  instances 
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might  be  mtntioncd.  The  following,  from  Dr.Recs's  Cvcio- 
p^dia — artick-  Instinct, — is  well  worlli  cjuoting  : — "A  lady, 
with  whom  we  were  acqiiainteil,  had  a  tame  bird,  which 
she  was  in  the  hahil  of  letting  out  of  its  caite  evtry  day. 
One  morning,  as  it  was  picking  crumbs  of  oread  off  the 
carpet,  her  cat,  who  always  belore  showed   great  kindness 
for  the  bird,  seized  it  on  a  sudden,  and  jumped  with   it  in 
her    mouth  ujion  a   table.     The  lady,  alarmed  for  the  fate 
of  her  favourite,    on  turning  about  observed  that  the  door 
had  been  left  open,  and   iluu  a   strange  cat  had  just  come 
into  the  room.     After  turning  it  out,  her  own  oat  came 
down  from  her  place  of  safety,  and  dropped  the  bird,  with- 
out injuring  (if  we  may  so  express  it)    a  hair  of  its  head.'' 
Will    any  one  assert   that  this  cat  acted  from  "  a  natural 
blind  impulse,  without  having  any  end  in  view,"  or  '*  with- 
out any  determinate  view  to  consequences  ?"     VVe  might  as 
well  say,  that  to  plunge  into  the  water  to  save  the  lil'e  of  a 
tellovv-creature,  is  an  instinctive  involuntarv  action.     This 
sagacious  animal  perceiving  the  entrance  of  a  strange  cat 
into  the  parlour  of  her  benefactress,  by  the  recollection  of 
her  own  predilection  for  bird's  flesh,  had  sufficient  intelli- 
gence to  know  that  the  bird  on  the  carpet  was  in   danger 
from  a  similar  appetite  in  a  strange  individual  of  her  own 
species.      Here  was  the  exercise  of  reason  in  a  very  high, 
degree;  complex  ideas,  both  of  observation  and  experience; 
the  latter,  recalled  by  an  act  of  memorv,  must  have  passed 
through    the  mind  of  the  cat  with  inconceivable  rapidity. 
She  acted  from  a  certain  motive,  which  we  mav  naturally 
suppose  was  that  of  attachment  to  the  bird  ;  and  she  cer- 
tainly appears  to  have  had  in  view  a  determinate  end,  which 
was   the   preservation   of  her  little  companion.     She  per- 
ceived, she  felt,  she  recollected,  she  willed,  and  she  acted. 
That  the  cat  in  this  instance  was  a  frf^e  agent,  and  exercised 
the  power  of  volition,   cannot  be  denied  ;  for  powers  and 
feelings  to  be  properly  instinctive,  nmst  be  in  common  to 
the  species;  and  the  Irce  agency  of  this  animal  is  incontro- 
vertibly  established,  if  we  can  suppose  that  any  other  indi- 
vidual   of  the  feline  race  would   not  have  acted  with  the 
same  feeling  and  intelligence,  in  a  similar  situation.     Jf, 
then,   we  observe  one  of  the  brute  creation  displaying  all 
those  powers  and  faculties  which  are  used  for  the  definition 
of  that   principle    which  we  call   soul, — consciousness^   a 
power  of  perception,  memory,  intelligence,  and  volition,— 
why  should  we  hesitate  to  ascribe  similar  phaenomena  to  a 
similar  cause?  why  should  we  refuse  to  believe    that  brutes 
are  animated  by  a  sentient  principle,  analogous  in  its  essence 
Vol,  38.  No,  163.  A'oy,  18U.  Z  to 
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to  that  of  the  luuiian  species? — It  is,  no  doubt,  easy  to 
iiieniioii  luimherlcbs  instances  to  prove  that  many  ot  the 
lower  animals  cons-taiUly  act  under  the  direction  oF instinct ; 
and  that  many  others,  who  in  some  cases  appear  to  act 
from  reason,  at  other  times,  when  we  should  most  expect 
them  to  reason,  are  mere  idiois.  But  this  merely  proves 
that  there  exist  ditrereni  degrees  oF  intelligence  amongst 
brutes  as  well  as  men; — but  who  ever  donl)ts  that  a  dunce 
has  a  soul  as  woil  as  a  man  ot  genius  ?  The  phsenomena 
xA'hich  we  may  daily  observe  in  tiie  animal  kingdom,  exhi- 
bited by  men  and  brutes  in  their  actions,  their  manners, 
atid  their  customs,  bring  us,  1  think,  to  this  conclusion; — 
that  in  some  cases  they  both  alike  act  under  the  involun- 
tary influence  of  a  certain  principle,  which  is  called  In- 
stinct. For  the  preservation  of  the  indi\adual,  and  the  pro- 
pagLtion  of  the  species.  Providence  has  ordained  that  cer- 
tain teelings  and  sensations  sliail  invariably  impel  all  hi» 
creatures  to  certain  actions,  u  liich  shall  contribute  to  those 
two  great  ends:  and  this,  I  think,  is  the  truest  explanation 
we  can  give  of  instinct.  Eul  from  observation  and  expe- 
rience, we  may  likewise  conclude,  that  the  lower  animals 
are  in  many  instances  free  agents,  as  well  as  nien  ;  that  both 
possess  a  soul,  or  sentient  principle,  analogous  in  its  essence, 
but  differently  modiikd  ;  and  that  the  inferiority  of  brutes 
to  the  human  species,  the  disparity  of  intellect  which  na- 
turally exists  between  individuals  of  both  kinds,  is  owing 
to  this  din'erence  of  modiilcalion  in  that  cogitative  substance 

called  the  soul. 1  wii!    hazard  a  few  njore  remarks  on 

this  subject,  in  your  next  or  the  following  number. 

LXI\^.  yln  Account  of  the  Growth  and  Processes  of  Mealing , 
Malt'mg,  and  Brewing,  of  the  Northern  nuked  Barley^ 
In  a  Letter  to  the  Bath  and.  I  Vest  of  England  Agricul- 
tural  Socictj/.     By  R.  Fr.ovvKR,  Esq.* 

•^^j  Murden,  near  Hertford, April  1,  1810. 

Gextlkmen,  \'v  hkn  I  had  the  i^onour  of  being  present 
at  a  meeiiiT.!;  of  y(jur  Society  in  Ft-tjruarx'  !80f),  anioiigst  the 
many  siibjecis  then  discussed  were  the  qualities  uad  merits 
oi"  the  Northern  naked  barley. 

As  no  accurate  siaicinent  was  brou£;T\t  !)efore  you  of  any 
experiment  bv  which  its  value  coald  !)e  ascertained,  i  beg 
lease  lo  recommend  to  vojr  aitoniion  the  fnliowinn;  account 
of  the  gro-vth  and  processc-^  of  inealing,  maltmg,  and  brew- 
ing of  the  Northern  naked  barley. 

*  i'ro:n  vcU  xii.  oT  the  Society's  Letters  and  pjpers. 
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On  the  J'Jih  of  Mav,  IS09,  I  sowed  live  acres  of  it  after 
a  mixed  crop  of  turnips  and  eabbai^cs,  which  uere  fed  oft" 
bv  sheep  in  the  latter  end  (^f  April  and  the  llrst  wtek  in 
]\Ijv.  Tliis  crop,  being  very  ai)ijnd.nit,  kept  the  sheep  longer 
on  tl<e  ground,  wliich  was  on  this  aceooni  in  some  degree 
belter  manured  than  my  other  land. 

Although  ihis  barley  was  so  late  sown,  it  was  ready  to 
cut  a  week  sooner  than  my  English  barley,  and  came  to 
maturity  a  month  sooner;  which  is  doubtless  an  advantage 
to  the  husbandman,  as  the  crop  of  barley  on  the  latest-fed 
turnip  land  often  suflfers. 

Of  the  produce  I  can  onlv  speak  comparativelvj  as  it  was 
jiot  large;  a  lontr  drought  in  the  summer  burnt  our  light- 
land  crops,  and  this  suftered  witii  the  rest.  I  had  but  two 
quarters  of  English  barley  per  acre  ;  of  the  naked,  four  quar- 
ters one  bushel.  It  came  up  well,  and  had  a  luxuriant  ap- 
pearance during  the  dry  season. 

I  sent  a  bushel  of  each  sort  of  barlev  to  a  neighbouring 
mill,  requesting  each  might  be  ground  and  dressed  into  one 
sort  of  Hour;  the  bran  only  being  taken  out ;  and  an  accu- 
rate account  of  the  weight  of  each  sent  to  me,  which  was 
as  under : 

Pecks,  lbs.  lbs. 

Foreign — Flour  2     8\        36 
Eran    1      3/°'"  _lj_ 

1  Otal      53   when  returned  from  the  mill. 
Eno;lish — Flour    1    10")         24 
Bran     1     Gj"^   20 

1  otal        44    when  returned  from  the  mill. 

Each  bushel  of  barley  lost  4  lbs.  in  the  process  of  its 
manufacture.  It  will  be  observed,  that  the  foreign  barley 
made  12  lbs.  more  of  flour  per  bushel  than  the  English, 
which  is  within  2  lbs.  of  seven  pecks  per  quarter;  and  at 
the  computed  value  of  25.  Gd.  per  peck,  amounts  to  1 7^.  Qd. 
worth  of  flour  more  per  quarter  than  was  obtained  from 
English  barley  of  the  la.-t  year's  crowth. 

In  the  course  of  the  winter  I  malted  six  quarters:  it 
worked  but  indift'erenlly  on  the  floors,  having  many  hard 
corn  amongst  it ;  but  this  I  consider  as  the  defect  of  almost 
all  the  barley  of  the  year  1809.  Its  swell  in  the  cistern 
was  much  greater  than  English  barlev,  being  from  si.x  quar- 
ters equal  to  our  usual  steeping  of  twenty  quarters.  I  had 
also  a  large  increase  in  the  making,  having  nearly  two  bu- 
shels in  six  quarters,  which  is  much  more  than  it  is  usual 
to  obtain  from  the  best  barlev  on  our  plan  o^"  making  B)alt. 
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On  brewing  this  malt,  I  had  ihc  satisfnction  to  find  the 
wort  tasted  iiuitli  richer  than  that  brewed  I'roni  En2;Hsli 
malt*.  My  uistriiment  (Kicliardson's  succharometer)  con- 
iinned  mv  observation,  having  extracted  19  lbs.  more  of 
saccharine  matter  per  (juarter  than  tiom  ilie  English  malt. 

The  result  of  these  differctit  experiments  appears  to  be 
in  favour  of  ihe  Norlhcni  naked  barley  as  follows: 
Nearly   seven  pecks  of  flour  per  cjuarter    more 

than  obtained  from  English  barley,  at  2s.  6d,      s.    d. 

per  peck    17     Q 

In   its  malted  slate,  12  lbs.  more  of  saccharine 
matter  per  quarter  extracted  than  from  English 

malt,  at  l*.  fid.  per  lb. 18     O 

Fro)n  this  account  it  mav  l>e  fairly  presumed,  that  the 
Northern  naked  ijarley  is  wonh  from  17?,  to  IBs-,  nmre  than 
the  English,  for  the  purposes  of  mealing,  malting,  and 
brewing. 

Wishing  this  communication  may  prove  useful  to  agri- 
cnliurists  in  general,  and  acceptable  to  this  Society, 
I  remain  your  obedient  servant, 

Richard  Flower. 

LXV.  0//  the  Imprfipriety  of  assigning  new  Meanings  to 
the  cstahUshed  AIakks  u'ied  in  Science:  and  on  observing 
the  Directions  and  Dips  of  Strata.  Brj  a  Correspon- 
dent. 

To  Mr.  THlock. 

Sir,  yJs  reading  the  printed  proposals  for  a  Mineralogical 
Survey  of  the  County  of  Sal  op  ^  issued  in  May  18IQ,  by  Mr. 
Arthur  Aikin,  I  was  much  struck,  on  examining  the  speci- 
men of  his  intended  INIaps,  which  is  annexed  to  this  pro- 
spectus, to  find  that  small  arrows  are  there  used,  iiot  to  de- 
note by  their  heads  or  points,  the  dip  or  fall  of  the  measures, 
as  has  on  all  previous  occasions,  I  l)elieve,  been  the  case, 
and  as  rs  p;irticularly  recommended  on  geognosical  Maps 
in  tliat  higiilv  iioportant  volume,  the  first  of  tlie  Wernerian 
Transatiions,  not  to  mention  their  invariable  use  on  Maps 
m  general,  to  mark  the  descent  of  the  streams,  to  find  that 
Mr.  A.  proposes,  to  apply  then»  to  mark  the  rist  of  the 
Strata,  or  turns  their  barbed  punits  the  contrary  way  to  wha! 
has  ever  beh-ue  been  clone  :  I  hope  iliat  tirL-*  was  a  mere 
Gversiglit,   ainl  that  Mr.  A.  will  be  nuluccd  to  restore  the. 

*  Air.  Flower  has  shies  inlurmed  the  sccictary,  tliut  the  bter  proves  ex- 
ccUcnt. 

known 
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known  meaning  i>f  ihese  marks  in  his  Miiicrai  Maps,  uliich 
arc  so  anxiously  cxjccicl. 

In  examining  the  direi iir)ris  and  dips  of  the  Strata,  it  is 
hoped  that  Mr,  A.  will  be  pariicniarly  careful  lodiseriminate' 
ill  all  cases,  between  tUc  folia  or  stratula  of  thick  beds,  or 
of  unstravified  musscs  (or  thiir  accidental  parallel  fissures), 
and  the  regular  strata-seatn?  or  jiartings  of  the  strata  :  which, 
11  is  thought,  could  not  iiKvavs  have  been  done  by  M.  De 
Liic,  in  his  2d  and  3d  volumes  of  (Geological  Travels  in 
England,  in  so  invariably  stanng  the  dip  of  the  strata  to  be, 
to  or  from,  and  never  across  the  numerous  valleys  and 
combes,  lie  describes,  as  his  theory  of  their  formation  re- 
quires. 


LXVI.   On  the  Solar  Eclip'^e  which  />  said  to  have  leen  pre- 
dieted  by  Thalks.      By  Francis  Baily,  Esq.* 

JL  HEHE  is  probal)K'  no  fact  in  ancient  history  that  has 
given  rise  to  so  manv  discussions,  and  to  such  a  variety  of 
opinions,  as  the  solar  eclipse,  which  (according  to  Flcrodo- 
tus)  is  said  to  have  been  predicted  by  Thales  ;  and  which, 
owing  to  a  vcrv  singular  coincidence,  put  an  end  to  a  fu- 
rious war  that  raged  between  Cyaxares  king  of  Media,  and 
Alyattes  king  of  Lydia. 

According  to  the  account  given  by  that  celebrated  his- 
torian, "  the  contest  had  continued  during  five  years, 
with  alternate  advantages  to  each  party  :  in  the  sixth,  there 
was  a  sort  of  noctunnd  cornlat.  For,  after  an  equal  for- 
tune on  both  sides,  and  whilst  the  two  armies  were  en- 
gaging,///^  c/oy  siiddtnly  iecame  night.  Thales,  the  Mi- 
lesian, had  predicted  this  phajnomenon  to  the  lonians  ;  and 
had  ascertained  the  time  of  the  year  in  which  it  would  hap- 
pen. The  Lydians  and  the  Medes,  seeing  that  the  night 
had  thus  taken  the  place  of  the  dav,  desisted  from  the  com- 
bat;  and  both  parties  became  desirous  of  making  peace." 
— iv  r'J~iTi  ii'j}./.ci:/A:  [j.h  cl  M^^oi  ro'jc  Avcov;  hhu^rxy,  riXAaxJf  ^l 
9J  Aoi'oi  rcuV  Mv;oovf ■  iv  ?.-  x.a*  yvato^ayiYiV  rivd.  Irojij^avro.  $ia- 
C£pyj<ri  03  (T^i  lit)  laYjC  rov  iroAsaov,  ruj  sy.tx  ersl  a-viJ-^oXrji  ysvo- 
[J-ivriS,  a-jvY/£iKB  x7rz  ttj^  [''^'/J,'  ^r-jv^fBioTr^c,  rr^v  riy,spr^v  l^xzlvr^g 
vV/ira.ysy^^riiy.t.  Tr^v  03  asrxXXccyriV  rd-jrr^y  rrj;  Tjaip,;  ©aA:^;  0 
M/Xijo-iOf  r&7cr<  *lxa-i  irfjriyQpsvas  aa'scrdai,  cjpcv  ttf.'/'iiu.sv'i;  tvt- 
ft'jTOv  rsrdv  ev  di  Stj  x«j  lysvsTO  >;  ^sTa^dXrj.  ol  ot  A\j<iol  re  kou 
*\  W^j'oo*  Irizl  rs  elSov  yuKtx  dvr)  r,u.£^rii  yr/ou,iyriV,  rrj;  f^'d^r^s  re 

•  From  the  Philosophical  Transactions  fjr  18i  1,  part  Ji. 
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STta.'jvxvTO,  Kxt  ^xXkoy  rt  sattc'.^vo.v  y.cci  dy^t^orscoi  s'lpYjvrjV  kujvro7iri 
ysvsij-oxi. — Herodotus,  lib.  i.  ^  74. 

The  fact  is  here  very  clearly  (and  probably  very  justly) 
related  :  but,  unfortunately,  there  is  nothing,  either  in  the 
statement  itself  or  in  tlie  contiguous  passages  of  the  work, 
that  will  enable  us  10  determine,  with  any  degree  of  accu- 
racy, the  exact  time  wherein  this  singular  phaanomenon 
took  place.  And  this  is  the  more  to  be  regretted,  because 
the  dates  of  several  other  events,  recorded  bv  the  same  his- 
torian, might  be  more  easily  ascertained,  if  the  vera  of  this 
eclipse  were  correctly  known;  but  which  arc  now  involved 
in  much  obscurity. 

Deprived  of  all  information  from  the  body  of  the  work 
itself,  chronologists  have  called  in  the  aid  of  astronomy  to 
assist  them  in  fixing  the  date  of  this  remarkable  appearance. 
For  it  must  be  evident,  that  if  we  could  ascertain,  bv  this 
mean,  that  in  any  solar  eclipse,  which  happened  about  that 
period,  the  centre  of  the  moon's  shadow  passed  over  the 
country  bordering  on  the  two  contesting  empires  where  the 
battle  was  probably  fought  (for  Hcociotus  has  likewise 
omitted  to  mention  the  place  where  the  action  occurred), 
we  may  reasonably  and  very  fairly  conclude,  that  that  eclipse 
pnly  was  the  one  alluded  to  by  the  historian. — In  this  at- 
tempt, however,  a  great  diversity  of  opinion  has  arisen; 
the  origin  of  which  it  may  be  useful  and  entertaining  here 
to  trace.  But,  in  order  to  render  my  subsequent  remarks 
the  more  intelligible,  I  shall  previously  state  the  various 
dates  that  have  been  assigned  to  this  event  by  the  several 
authors  above  alluded  to. 

Pliny  p.'aces  this  eclipse  in  the  fourth  year  of  the  forty- 
eighth  olympiad;  which  answers  to  the  year  385  B.C. 
(Hist.  N'at.  lib.  ii.  cap.  12.)  A  similar  opinion  has  been 
advanced,  among  the  ancients,  by  Q,\ciivo.{De Divinat.  lib.i. 
§49),  and  probably  bv  Eudemus  {Clement.  Alex.  Strom. 
lib.  i.  p.  354).  And,  among  the  moderns,  by  Newton 
(Chroii.ofAnc.King.  awcended),  Riccioli(C';^/-o??.  Refor.\o\.  i, 
p.  228),  Desvignoles  (Chronol.  liv.  iv.  chap.  5,  §  7,  &c.), 
and  Brosses  {Mc7n.de  I' Acad,  des  Belles  Lettres,  tom.  xxi. 
Mem.  p.  33.) 

Scaliger,  in  two  of  his  writings  {Animad.  ad  Euseb.  p.  69, 
and  in 'OXufx.  ajayfla^rj),  has  adopted  the  opinion  of  Pliny; 
but  in  another  work  {De  Emeu.  Temp,  in  Can.  I^cig,  p.  321 ), 
he  fixes  the  date  of  this  eclipse  on  the  1st  of  October,  583 
B.  C. 

Calvisius,  who  was  contemporarv  with  Scaliger,  thinks 
that  it  took  place  in  the  year  6t}7  B.  C,   {Opus  Ckron.) 

Petavius 
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Pi'lavius  srtvs  tliat  it  li;i|)i)(.'n('(.l  July  9,  597  H.  C.  {De 
Doci.  Tef/ifj.  111).  X.  tvnp.  \)  :  ami  he  Im-;  lutn  roll(n\ed  hy 
llarcloLi;;)  Dissot.  i/c  Ixx  thl'dum.  Dun.  §  3),  Mar.sbain 
(C/iron.  Canon,  p.  5di),  Btuihier  {R(c/wr.  el  Diss,  .vwr  /:?(?- 
rodot.  p.  4^),  and  Corsini  .{Fast.  /Iltic.  lom.  iii.  p.  68);  to- 
gcUuT  with  M.  Larciicr,  iIk-  Ficiich  tnnslatoi-  ot  Herodotus 
(toin.  i.  p.  3r'5). 

Usher  is  of  opinion  that  it  happcticd  on  the  f?Oth  ot  Sep- 
tember, (lOl    B,  C  [jhinal.  I'tl.  et  Nnu.  Tcsfavi.) 

Bnvcr  has  shown,  from  the  astronomieal  tal)lts  then  in 
use,  that  this  eeiip-.e  owuht  to  have  taken  plaee  May  18lh, 
603  B.  C.  {Com.  ykad.  Sclent,  hnp.  Fefrop  toni.iii.):  and 
he  has  been  supported  in  this  opinion  by  ilie  two  Engiisii 
astronomers,  Costard  and  Stnkeley.  {PkiL  'iruus.  lor  i;53, 
pacres  IJ  and  2t:i.) 

Lastly,  M.  N^ohiey  bar.  attempted  to  sliow,  in  a  recent 
pubHeation  {Clironatngie  a  Hirodote)  tha;  ihe  eclipse,  men- 
liooed  by  the  liistorian,  could  l)e  no  other  than  the  one 
uhich  hap[)ened  Febru.-.ry  3tl,  G-io  H.  C. 

1  bus  we  iind  a  distance  jot  no  less  than  forty-three  years 
between  the  extreme  periods  that  have  been  assigned  for 
this  ecbpse:  an  interval  which,  however,  niav  be  somewhat 
abridged  ;  since  there  are  other  facts  recorded  by  the  same 
historian  whieli  enable  lis  to  reduce  these  limits,  and  yet 
leave  tiie  narration  consistent  with  itself. 

For,  aceordmfi;  to  Herodotus,  the  two  kings  of  Media, 
that  innneiJiatelv  preceded  the  eoncjuest  of  that  country  by 
Cyrus,  were  Cyaxares,  who  reigned  forty  years,  and  Asty- 
ages,  who  reigned  ihirly-five  years  :  and  it  is  admiUtd  by 
all  the  ehronologists,  that  Cyrus  conquered  Astvajies  in  the 
vear  560  B.  C.  Consequently  (if  the  niu7)bers  given  by 
llerodotus  be  correct)  the  reign  of  Cyaxares  extended  troni 
Qob  B.  C.  to  .'95  B.  C.  And,  since  the  baiile  of  the  eclipse 
uas  fou«iht  in  the  sixth  vear  of  a  war  which  began  oj'tei' 
Cyaxares  had  ascended  the  throne,  it  could  not  bap[)cn 
earlier  than  6^20  B.  C.  nor  later  ihan  5(j5  B.  C.  If  there- 
fore we  can  find,  within  this  short  space  of  thirtv-four  years, 
a  solar  eclipse  that  was  central  and  tutal  in  that  part  of  Asia 
bordering  on  the  two  hostile  empires,  where  this  battle  was 
probably  fouaht,  we  mav  justly  conclude  that  it  was  the 
one  alluded  to  l)y  the  historian. 

I  say  that  this  eclipse  must  liave  been  a  lota^  one,  because 
no  o?i/,7//c7r  eclipse  (and  much  less  a  partial  one)  could  have 
produced  that  degree  of  obscuritv  alluded  to  l)y  flerodoius. 
71ie   celebrated  Maclaurin,  in  bis  account  of  the  annular 
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eclipse  which  happened  at  Edinburgh,  February  18th,  1737, 
observes  (Phil.  Trans,  vol.  xl.  )i.  177).  that  "during  the 
*'  appearance  ol  the  annulus,  the  direct  light  of  the  sun  was 
"  still  very  comidcral It;  l)nt  the  places  that  were  shaded  tiom 
*' his  light,  appeared  glooniv:" — thai  "  dav-li<iht  was  vnt 
*^  greatly  obscured;  appearing  onlv  so  much  dimmer  than 
*'  usual,  as  tliat  of  the  sun  is,  when  seen  through  a  gentle 
**  mist  in  a  fine  morning  in  April  or  May."  And,  as  a  further 
proof  of  the  trifling  alteration  this  phaenomenon  made, 
he  observes,  that  "  there  was  little  notice  taken  of  this 
*^  eclipse  by  the  populace  in  the  country:  and  I  cannot  but 
*^  add, that  several  gentlemen  of  verv  eood  credit,  and  not  in 
*'  the  least  shorf-siglited,  assure  mc,  that  about  the  viiddle  of 
**  ihe  annular  appearance  ihicy  were  not  able  to  dhcoier  the 
*^  moon  upon  the  siui,  when  thev  lookctl  without  a  smoked 
*'  glass,  or  something  equivalent."  In  another  account  like- 
wise of  this  eclipse,  m  the  srane  volume,  bv  sir  John  Clerk, 
bart.  it  is  observed  that  there  "  was  ito  considerable  dark}. e>s; 
*'  but  the  ground  was  covered  with  a  kind  of  dark-greenish 
*^  colour."  And  M.  Le  Monnier  (who  came  over  from 
France  on  purpose  to  observe  the  annular  eclipse  of  the  sun, 
which  happened  Ju!y  14lh,  1748)  savs,  "that  when  he 
"  looked  at  the  sun  with  his  naked  eyes,  during  the  middle 
"  of  the  eclipse,  he  could  observe  nothing  n1)on  the  svn,  but 
*'  saw  the  suu  fully  though  faint  in  his  light."  (Phil.  Trans, 
vol.  xlv.  p.  588.) 

In  the  account  also  which  is  civen,  in  the  Memoires  de 
VAcad.  Roy.  des  Sciences  for  1 724,  of  the  total  echpse  which 
happened  on  the  '■2£d  of  May  in  that  year,  it  is  stated  that, 
at  the  moment  when  the  last  portion  of  the  sun  was  covered 
by  the  moon,  "  laclarte  a  dnninue  font  d'un  coup;  de  sorte 
*'  qu'on  a  eii  besoin  de  lumiere  pour  compter  a  la  pendule  : 
**  on  voyoit  les  personnes  au  grand  air,  mais  on  ne  distinguoit 
''  pas  bien  les  visages  a  quelques  pas  de  loin."  In  another 
account,  in  the  same  volume,  it  is  stated,  that  the  darkne?s 
came  on '^  dans  tm  instant ;"  and  that,  after  an  interval  of 
two  minutesand  sixteen  seconds,"le  sole^l^07^^??^e77faarepa- 
*'  roitre  comme  iin  eclair,  qui  dissipa  sur  le  chawp  les  tenebres 
"  dans  lesQuelles  on  etoit  plonoe."  M.  Desvignoles,  like- 
wise (in  his  ChroTiologie  de  I'Hisloire  Sa/nte,  vol.  ii.  p.  253), 
gives  an  extract  of  a  letter  from  M.  Abauzit  of  Geneva, 
who,  at  the  close  of  his  remarks  on  the  calculation  of  Pc- 
tavius  respecting  this  very  eclipse,  observes  ;*' il  ignoroit 
*'  que  Ic  moimlre  raion,  qui  commence  a  poindre,  est  asstz 
"  fort  pour  dissiper  les  tenebres :  comme  je  I'  ai  observe  devx 
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Jois.'*  All  which  may  serve  to  explain  tlie  remarkable  ex- 
pression of  Herodotus,  wlio  says,  rrj-/  ■i]ii.i:pr,v  l^x-jr^vr^i  vvKrat 
y^iij'jxi,  "the  day  siiddeiily  became  night:"  a  passage 
which  has  been  ignorantly  censured  by  some  of  his  com- 
mentators. 

It  appears  to  me,  that  an  inattention  to  these  singular 
facts  lias  been  the  principal  cause  of  the  various  opinions 
that  have  arisen  respecting  the  time  when  this  eclipse  hap- 
pened. For  each  chronologist,  having  a  system  of  hi>  own 
to  support,  hns  satisfied  himself  merely  with  ascertaining 
that  a  solar  eclipse  did  take  place  in  the  year  that  he  had 
assigned  for  it;  and  which  eclipse  he  supposed  might  be 
visible  in  that  part  of  the  world  bordering  on  the  two  hos- 
tile countries  :  but  without  taking  into  his  account  the  mag- 
nltxidt:  ot  the  eclipse  at  the  place  where  the  battle  is  sup- 
posed to  have  been  fought.  Now,  since  the  territories  ot" 
the  two  belligerent  powers  were  probably  separated  by  the 
river  Haivs  (uhich  was  the  case  in  the  subsequent  reign, 
although  we  have  no  authentic  inlormation  that  it  was  so  al 
the  period  now  under  consideration),  and  as  the  battle  was 
probably  fouiiht  on  the  confines  of  these  two  empires,  I 
think  it  will  be  evident  from  the  jireceding  extracts,  that 
no  solar  eclipse  could  be  the  one  mentioned  by  Herodotus, 
unless  it  was  central  and  t()tnl  in  sonic  part  of  Asia  Minor; 
thai  is,  the  centre  of  the  moon's  shadow,  in  such  total 
eclipse,  must  have  pass-  d  over  thai  part  of  Asia  Minor 
where  the  contending  armies  were  enga<j;ing.  Consequently 
the  fact  is  capable  of  being  verihed  or  disproved  by  the  pre- 
sent state  of  our  knowledge  in  astronomy. 

M.  Th.  S.  Bayer  is  the  first  who  seems  to  have  fixed  the 
attention  of  the  public  to  this  point,  in  a  paper  entitled 
C/uojiolo^ica  Scylkica,  inserteu  in  the  Petersburg  Memoirs 
tor  the  year  1/28.  lie  consulted  his  friend  Fred.  Chris. 
Mayer  on  this  subject,  who  has  shown,  from  the  astrono- 
mical tables  then  in  use,  that  neither  the  eclipse  mentioned 
by  Pliny,  Scaliger,  Calvisius,  Petavius,  or  Usher,  could 
possibly  be  the  eclipse  alluded  to  by  Herodotus.  For,  the 
first  two  (he  says)  liappcned  between  the  hours  of  sun-set 
and  sun-rise  in  Asia  Minor.  In  the  third,  the  centre  of 
the  moon's  shadow  passed  too  near  the  equator,  and  in  the 
List  two  it  passed  too  far  to  the  north  of  Asia  Minor,  for  it 
to  cause  any  remarkable  obscurity  there.  In  order,  how- 
ever, to  set  the  question  at  rest,  he  calculated  all  the  solar 
eclipses  that  could  possibly  be  seen  in  Asia  Minor  from  the 
year  608  B.  C.  to  35(3  B.  C;  and  he  found  that  the  one 
uhich  took  place  May  lb,  603  B.  C.  was  the  cnly  one  that 
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was  at  all  likclv  to  be  that  mentioned  l)y  Herodolns.  Ac- 
cording to  Ins  coiiiputalion,  the  centre  ol  the  inoon's  sha- 
dow ill  that  eclipse  entered  the  earth's  disk  ahout  N,  lat, 
1°  40',  and  E.  long.  '■2'i'  tVoni  Ferrol.  It  proceeded  then  to- 
wards the  nvMiths  ot  tlie  Nile;  and,  traversing  the  Mediter- 
ranean, crossed  Cyprus,  Cilicia,  and  Cappadocia,  and  passed 
over  to  Trebizond. 

The  rcv%  Georf^e  Costard,  without  knowing  what  JM.  Ma- 
yer had  done,  has  drawn  nearly  the  same  conciiisions ;  and 
has  likewise  entered,  into  a  calenlation  (from  Dr.  Haliev's 
tables)  of  all  the  eclipses  which  have  been  assigned  to  this 
event  by  preceding  .Tiuthors  :  which  may  be  seen,  at  length, 
in  the  Philosophical  Transactions  for  1753.  In  a  subse- 
quent paper,  in  the  same  volume,  Dr.  Siukeley  has  given  a 
map  containing  the  path  of  the  moon's  shadow  in  tiiis 
eclipse,  deduced  from  the  calcidations  of  a  Mr.  Weaver; 
and  which  corref^pond  nearly  with  Mr.  Costard's.  But  Mr, 
Costard  has  suggested  an  important  correction  in  his  com- 
putation, by  allowing  for  the  \noo\Vs  acce I cratlov.;  which 
does  not  appear  to  have  been  attended  to  either  by  M.  Mayer 
or  Mr.  Weaver:  and  which  throws  the  route  of  the  moon's 
shadow  too  far  to  the  southward  to  pass  over  any  part  of  Asia 
Minor.  For,  on  tliis  supposition  (he  obierves)  tlie  umbra 
of  the  moon  will  leave  Africa  near  Damietta ;  and,  after 
traversing  the  south-east  corner  of  the  Mediterranean,  will 
enter  Syria  between  Tripoli  and  Tvre ;  and,  proceeding 
across  MesopotatTjia,  between  Nisd)in  and  Mosul,  will  en- 
ter the  Caspian  Sea  near  Ardebil.  Notwithstandii:g  this 
circumstance,  however,  the  date  here  assitined  has  continued 
to  be  received  as  the  true  date  of  the  battle  of  the  eclipse  by 
all  succeeding  chronologists ;  although  it  must  be  evident, 
even  from  these  data,  that  such  eclipse  could  not  be  total  any 
where  near  the  place  where  the  battle  was  probably  foucht. 

But  none  of  these  ealculalious  can  h.ive  much  weight  at 
the  present  day,  since  they  mnst  have  been  formed  troin 
tables  vvhich  llie  subsequent  improvements  in  astronomy 
have  shown  to  be  exceedmgly  defective  ar.d  incorrect.  Even 
the  mean  motibns  of  the  sun  and  moon  are  not  iiiven  with 
a  sufficient  degree  of  accuracy,  either  in  the  Kndoiphine  or 
Halleian  tables,  to  enable  ns  to  determine,  uith  any  tole- 
rable correctness,  their  true  mean  place  of  conjunction  at  so 
remote  a  period:  neither  can  the  lunar  eqwiticn^,  there 
given,  be  safely  depep.Jed  upon.  The  secular  variations 
also  are  w  hollv  omitted  :  and  these  must  have  an  important 
effect  in  ail  inquiries  of  this  kind,  since  thev  increase  n\ 
proportion  to  the  period  of  time  elapsed, 
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Under  these  circumstances,  and  in  order  to  set  iliis  tjucs- 
tion  at  rest,  as  tar  as  it  can  now  he  done  by  the  aid  of  as- 
tronomical science,  [  have  been  induced  to  re-calcidate  the 
elements  of  the  several  eclipses,  above  alUukii  to,  from  the 
new  Tables  Astrdmmiifjues,  lately  published  bv  the  Bureau 
des  Lontriludes  in  France.  In  these  tallies,  the  mean  mo- 
tions of  the  sun  and  moon  are  given  with  the  greatest  ex- 
actness for  the  most  distant  pcricnls  :  and,  by  the  successive 
labours  of  Maver,  Mason,  and  Burg,  the  lunar  equations 
are  carried  to  an  astonishing  correctness ;  which,  together 
with  the  secular  variations  deduced  from  the  formulae  of 
M.  Laplace,  enable  us  to  determine  the  true  place  of  the 
sun  and  moon  with  considerable  accuracy  fop  many  cen- 
turies prior  to  the  Christian  sera.  These  calculations,  at 
full  length,  together  with  a  map  containing  the  paths  of  the 
moon's  shadow  in  the  several  eclipses  there  alluded  to,  are 
sent  with  this  paper  for  the  inspection  of  the  Members  of 
the  Royal  Sucietv,  should  they  be  desirous  of  enterintj  more 
fully  into  the  detail.  The  substance  of  those  inqiuries  [ 
shall  now  proceed  (o  lay  before  them. 

The  eclipse,  which  is  supposed  to  have  been  that  alluded 
to  by  Fliny,  happened  May  28ih,  585  B.  C:  and  the  time 
of  the  ecliptic  conjunction  was  at  2''  38'  22''  in  the  after- 
noon, mean  time  at  Greenwich,  or  2''  46'  24''  apparent  time. 
The  elements  were  as  follow  : 

True  longitude  of  the  luminaries       V  20°  4l'    4" 

Sun's  declination,  north    20  23   17 

■ semi-diamclcr 15  45 

Moon's  semi-diameter 1 6  43 

equatorial  parallax 6 1    J  3 

horary  motion  from  the  sun  .         S5  29 

■  true  latitude 12  39 

' horary  motion  in  latitude  ...  3  30 

Ey  a  projection  of  this  eclipse,  1  find  that  the  sun  was 
centrally  eclipsed  on  the  meridian,  about  the  middle  of  the 
Atlantic  ocean,  in  N.  lat.  33  j^  and  W .  long.  43°.  The 
centre  of  the  moon's  shadow  then  proceeded  to  the  parallel 
of  N.  ht.  40^^,  in  \V.  long.  13';  where,  turning  to  the 
southward,  it  crossed  Spain,  and  traversed  the  course  of  the 
Mediterranean.  By  a  trigonometrical  calculation  I  have 
ascertained  that  the  sun  set  centrally  eclipsed  on  the  bordtrs 
of  the  Red  Sea  in  N.  lat.  28"  l',  and  E.  long.  35°  2'.  So 
that  at  no  lime  was  this  eclipse  central  in  or  near  any  part 
of  Asia  Minor,  It  happened  likewise  ten  years  aj'fer  the 
death  of  Cyaxares,  according  to  the  received  chronolooy. 
Wiih  r.espcct  lo  the  eclipse  which  happened  October  Jst, 
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.^83  B.  C.  it  is  sufficient  to  observe  that,  as  the  ecliptic  con- 
ivmctioii  of  the  sun  and  ntoon  did  not  take  place  till  after 
four  o'clock  in  the  at'teriioon  at  Greenwich,  it  is  evident  that 
the  sun  must  have  set,  centrally  eclipsed,  to  the  we^lio'ird 
oi  any  meridian  line  that  can  be  drav\n  through  any  part  of 
Asia  Minor:  and  consequently  the  eclipse  could  not  have 
been  central  it;  that  peninsula. 

Calvisius  does  not  come  much  nearer  the  truth,  in  sup- 
posing that  the  eclipse  mentioned  bv  Herodotus  is  the  one 
■which  occurred  m  607  B.  C.  For  in  that  which  happened 
July  30th,  the  ecliptic  conjunction  took  place  at  8''  26'  18'" 
in  the  morning,  vifini  time  at  Greenwich,  or  B''  25'  53''* 
apparent  time  :  and  the  elements  were  as  follow  : 

True  longitude  ot  the  luminaries      3'  29^    6'  54" 

Sun's  declination,  north 20  :^S  39 

semi-diameter 15  54 

Moon's  semi-dianieter 15   10 

— equatorial  parallax 54  33 

horary  motion  from  the  sun  .         27  4  1 

true  latitudcj   south 2    17 

horary  motion  in  latitude  ...  2  46 

By  a  trigonometrical  calculation,  1  find  that  the  sun  rose 
centrally  eclipsed  off  the  coast  of  Sierra  Leona  in  N.  lat.  8' 
13'  and  VV.  long.  12'  33'.  The  moon's  umbra  then  crossed 
the  continent  of  Africa  betv\een  the  10th  and  20th  degrees 
of  north  latitude:  and  the  sun  became  centrally  eclipsed  on 
the  meridian  in  Arabia  Felix,  in  N.  lat.  184-^  and  E.  long. 
3°  24'.  It  is  evident,  therefore,  that  this  eclipse  (indepen- 
dent of  its  being  annular)  was,  not  central  in  any  part  of 
Asia  Minor.  The  other  eclipse  in  this  year,  which  took 
place  February  2d,  happened  when  it  was  near  midnight  in 
^sia  Minor. 

The  eclipse  mentioned  by  Petavius  took  place  July  Qth, 
597  B.  C.  The  ecliptic  conjunction  happened  at  4''  29'  25" 
in  the  morning,  meon  time  at  (jreeuwicli,  or  4*^  29'  5b''  ap- 
parent time  :   and  the  elements  were  as  follow  : 

True  longitude  of   the  luminaries     3'  9M6'32" 

Sun's  declination,  north 23   28   18 

— —  semi-diameter 15  49 

Moon's  semi -diameter 14  50 

— ^— ■  equatorial  parallax 5  i  23 

— ■■ horary  motion  from  the  sun  .         27  32 

• true  latitude..,., 41   59 

horary  motion  in  latitude  ...       —2  44 

*  [In  the  Phil.  Trans,  it  is  Pli  35'  45":  but  we  have  the  authority  of  the 
writer  of  this  paper  to  maice  the  above  correction. — Ed.j 
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Bv  a  trigoiionictrical  calculation,  I  find  that  the  snn  rose 
centrally  eclipsed  to  the  inhabitants  of  Holland  in  N.  lat. 
b\^  45'  and  \l.  long.  5"  39'.  The  moon's  umbra  then  pro- 
ceeded across  Denmark,  Finland,  and  the  northern  pro- 
vinces of  Russia  :  and  the  sun  becatne  centrally  eclipsed  on 
the  meridian  in  N.  lat.  l-i}f  and  E.  long.  W5°  35'.  This 
echpse,  therefore,  could  not  possibly  be  the  one  mentioned 
by  Herodotus.  And  yet  his  translator,  M.  Larcher,  with- 
out takinir  the  shghtest  pains  to  verify  the  fact,  or  even  to 
ascertain  its  probability,  has  adopted  it  as  the  njost  likely 
one,  "  parcequ'elle  s'accorde  mieux  avec  la  chronologic  que 
*'  toutes  les  aulres :"  an  opinion  as  unfounded,  as  the  cir- 
cumstance to  which  it  relates;  and  an  assumption  which 
puts  the  visionary  sjicculations  of  the  antiquarian  in  com- 
petition with  the  immutable  laws  of  nature.  It  is  scarcely 
necessary  to  add,  that  this  eclipse  likewise  was  annular. 

In  the  eclipse  alluded  to  by  Usher,  September  COth,  COl 
B.  C.  the  ecliptic  conjunction  took  place  at  7'^  23'  IS"  in 
the  morning,  mean  time  at  Greenwich,  or  7''  31'  35"  ap- 
parevt  time:  and  the  elements  were  as  follow: 

True  longitude  of  the  luminaries     5'  f 0^  46' 50" 
Sun's  declination,  north 3  42  27 

semi-diameter 16     8 

Moon's  semi-diameter 16  43 

equatorial  parallax 61    14 

horary  motion  from  the  sun  .         35  24 

■  true  latitude 52     1 

horary  motion  in  latitude. .  .       —3  27 

From  a  projection  of  this  eclipse,  it  will  be  seen  that  the 
centre  of  the  moon's  shadow  entered  the  earth's  disk  very 
near  the  north  pole ;  and  that  the  sun  became  centrally 
eclipsed  on  the  meridian  in  N.  lat.  73|-^  and  in  E.  long.  72* 
lO'.  The  umbra  then  passed  over  Siberia  and  the  eastern 
parts  of  the  Chinese  empire  :  and  consequently  this  eclipse 
was  not  central  in  any  part  of  Asia  Minor. 

The  eclipse  first  suggested  by  Bayer,  and  hitherto  gene- 
rally received  as  the  true  one,  hapjjened  May  18th,  603  B.C. 
Tlie  ecliptic  conjunction  took  place  at  7''  le'  13"  in  the 
morning,  7nean  time  at  Greenwich,  or  7^  ly'  30"  apparent 
lime  :  and  the  elements  were  as  follow  : 

True  longitude  of  the  luminaries       1^  19'  15' 44" 
Sim's  declination,  north    17  4  8  24 

semi-diameter 15  46 

Moon's  semi-diameter 16  43 

— ■ equatorial  parallax 61    16 

Moon's 
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Islouii's  horary  motion  IVoin  the  sun  .         33' 32" 

. true  Idlitude 17   i."* 

■ horary  niolion  in  laliiiide  ...  3  30 

Bv  a  irigonomc'tricai  calculation,  I  fiiKl  that  the  sun  rose 
fccntrally  eclipsed  in  S.  iat.  5'  9'  and  E.  long.  0'  46'.  Tlve 
moon':?  umbra  ihen  parsed  over  ihc  coniincnt  of  Africa  in 
a  norih-casierly  direction;  and,  crossing  the  Red  Sea,  en- 
tered Arabia  near  Mecca,  continuing  its  course  over  the 
provinces  of  Kernian  and  Segistan  in  Persia.  The  sun  af- 
terwards became  centrally  eclipsed  on  the  njeridian  in  N. 
Iat.  33^**  and  E.  long.  GS^.  Consequently  this  eclipse  could 
not  be  central  in  any  part  of  Asia  Minor;  and  yet  it  has 
generally  been  considered,  of  late  years,  as  the  only  one  that 
could  be  reconciled  to  the  fact. 

Lastly,  f  shall  notice  the  eclipse  proposed  by  M.  Volney, 
which  happened  February  3d,  6:20  B.  C.  The  ecliptic  con- 
junction took  place  at  4''  19'  27"  in  the  morning,  inean  tin^e 
at  Greenwich,  or  4*'  O'  33"  apparent  lime:  and  theelementa 
were  as  follow  : 

True  longitude  of  the  luminaries      10'  7^  47' 47" 

Sun's  declination,  south IS  33  30 

semi -diameter '. . ,  16     7 

Moon's  semi-diameter 15   16 

■ equatorial  parallax 35   56 

horary  motion  from  the  sun  .         29   13 

true  latitude 44   £S 

horary  motion  in   latitude.,.        — 2  33 

By  a  trigonometrical  calculation,  I  have  ascertained  that 
the  sun  rose  centrally  echpsed  to  the  inhabitants  of  Great 
Euccharia  in  N.  iat.  40^  17',  and  E.  long.  Cl°  33':  and  the 
niocni's  umbra  then  proceeded  in  a  south-easterly  direction 
across  Tliibei  and  China.  Consequently  this  eclipse  (which, 
moreover,  was  an  annular  one)  could  not  possibly  be  cen- 
tral in  any  part  of  Asia  lying  to  the  west  of  the  Caspian 
Sea:  and  M.  Volney  ought  to  have  taken  some  steps  to- 
wards ascertaining  this  fact,  before  he  ventured  to  set  up  his 
own  opinion  in  opposition  to  all  preceding  chronologists. 

I  have  thus  shown,  from  the  most  correct  evidence  which 
the  present  stale  of  astronomical  science  aflbrds,  that  not 
one  of  the  eclipses,  mentioned  by  either  of  the  authors  above 
alluded  to,  could  possibly  be  that  which  is  recorded  in  so 
sioTular  a  manner  by  Herodotus.  In  order,  however,  that 
I  mipht  not  leave  the  subject  in  the  same  degree  of  doubt 
in  which  I  found  it,  T  have  taken  the  pains  to  calculate  all 
the  solar  eclipses  that  were  likely  to  have  been  visible  in 
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Asia  Minor,  from  the  year  630  B.  C.  to  580  B.  C. :  but, 
out:  (it  tliis  period  ot  seventy  year?,  I  have  lounc!  only  one 
that  was  central  in.  or  vear^  any  part  of  that  pcninsiJa. 

The  cchpse  here  alluded   to,    lioppentd  September  30th, 
6l()  B.  C.     The  ecliptic  conjunction   look  place  at  b''   12'- 
51"  in  the  morning,  mean  time  at  Greenwich,  or  S**  2\'  41" 
apparent  time:  and  the  elei7ients  were  as  follow  : 

True  longitude  of  the  luminaries     5'  i'y"  3y'  lO" 

Sun's  decimation,   north O     8 

semi-diarreter 16    10 

Moon's  senn-dianictcr 16  36 

equatorial  parallnx 60  50 

horarv  motion  from  the  sun  .         34  53 

true  latitude 29  57 

horary  motion  in  latitude.  .  .  3  £?G 

Since  the  sun's  declination  in  this  eclipse  was  only  eijrht 
seconds,  it  may  safely  be  neglected  in  the  calculation  ;  and 
it  may  then  be  ftnnid  very  easily  by  plane  trignnomelrv  that 
the  sun  rose  ceniially  eclipsed  in  N.  lat.  47''  34',  and  W. 
lonsf.  11' 55';  that  it  was  centrally  eclipsed  on  the  meri- 
dian in  N.  lat.  31°  6',  and  E.  long.  59"  33';  and  set  cen- 
trally eclipsed  in  N.  lat.  It"  13'^  and  E.  long.  l^S^  36'. 
The  centre  of  the  moon's  shadow  crossed  the  parallel  of 
N.  lat.  42°  in  E.  long.  34^  43';  and  the  parallel  of  N.  lat. 
36^  in  E.  long.  50^  ;  and  consequently  passed  ncarlv  in  a 
strajtrht  line  over  the  north-eastern  part  of  Asia  Elinor, 
through  Armenia  and  Persia,  where  the  sun  became  cen- 
trally eclipsed  on  the  meridian,  as  above  mentioned.  This 
eclipse,  therefore,  was  central  and  total  to  part  of  Asia 
Minor,  Armenia,  and  Media  :  and  the  path  of  the  moon's 
umbra  lay  in  the  very  track  where  the  two  hostile  armies 
probably  met.  For  it  passed  over  the  very  mouth  of  the 
Halys_,  just  at  the  point  where  Croesus,  the  immediate  suc- 
cessor of  Alvattes,  crossed  that  river  in  order  to  attack  the 
Median  empire. 

It  w  ould  appear  from  the  order  of  events  belonging  to  the 
reign  of  Cyaxares,  as  related  by  IJerodotus,  that  the  battle 
of  the  eclipse  happened  prior  lo  the  invasion  of  the  Scy- 
thians, who  kept  possession  of  his  kingdom  tuenty-eight 
years  ;  and  that,  after  the  expulsion  of  those  barbarians,  lie 
besieged  and  took  the  city  of  Nineveh,  and  thereby  put  au 
end  to  the  Assyrian  empire.  This,  however,  will  not  accord 
with  the  date  here  assigned  ;  neither  indeed  will  it  suit  any 
of  the  systems  alcove  alluded  to;  except  it  be  that  of  M. 
Vulney,  which  may  by  claini  to  some  ingenuity.     But  his 
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system  is  too  much  at  variance  with  the  astronomical  fact 
to  be  entitled  to  any  credit. 

It  lias  been  reniarked  by  Dr.  llalley  (Phil.  Trans,  vol. 
xxix.  p.  ^45),  that  "  thougli  twenty-eight  eclipses  of  the 
*■*  sun  happen  in  eighteen  years,  and  eight  pass  through  the 
*'  parallel  of  London,  yet  since  Marcli  I'Oih,  1  HO,  no  total 
**  eclipse  has  been  seen  in  that  nietropolis."  Indeed,  so  rare 
is  this  jihrvnomenon  in  any  particular  country,  that  its  oc- 
currence, when  well  aiuhciuicated,  may  be  considered  as  an 
sera  which  is  less  liable  to  mistakes  or  confusion,  than  any 
other  event  recv^ded  in  history.  All  atlempts  at  imposition 
or  deceit  are  ea-ily  detected  by  (uir  knowledge  of  astronomy : 
and  Jhc  uninlcntional  errors  of  the  historian  are  soon  recti- 
fied and  adjusted.  On  this  account,  and  as  the  fact  of  the 
eclipse  is  so  confidently  related  by  Herodotus  (indeed,  its 
singular  coincidence  with  the  battle  will  ever  render  it  me- 
morable in  history),  I  would  place  the  termination  of  the 
war  between  Alyattcs  and  Cyaxares,  in  the  year  6 10  B.  C: 
and,  if  the  other  events  of  that  period,  as  related  by  the 
l)istorian,  cannot  be  reconciled  to  this  date,  I  should  attri- 
bute the  confusion  to  the  want  of  authentic  documents  and 
information  at  the  time  that  the  history  was  written. 

I  have  befire  observed,  that  all  these  calculaticms  have 
been  made  from  the  Talks  AstronomiqueSy  lately  published 
in  France:  which  tables  have  since  been  adapted  to  the  me- 
ridian of  Greenwich,  and  to  astronomical  time,  by  Mr. 
Vince,  and  inserted  bv  him  in  the  third  volume  of  his  Sy- 
stem of  Aslronomv*.  In  these  tables  are  given  the  secular 
variations  in  the  moon's  mean  longitude,  mean  anomaly, 
and  mean  distance  from  her  node,  as  deduced  from  the  for- 
mula; of  M.  Laplace.  It  is  with  much  deference  that  I 
presume  to  question  the  accuracy  of  the  results  obtained 
by  means  of  those  formulas;  but,  as  the  present  subject  i» 
in  a  ereat  measure  connected  with  that  inquiry,  i  shall 
briefly  state  my  reasons  for  oflering  a  doubt  upon  that  point. 

*  It  !s  to  be  regretted,  that  Mr.  Vince  did  not  adapt  his  tables  to  the  Eng- 
lish system  oi ih,i)n',k>gy  likewise-  For  tlie  years  betore  Christ,  according  to 
the  English  mode  of  computation,  exceed  by  unity  the  corespondiag  years 
given  by  tlic  Fieiuh  chronolopists:  since  tliey  make  the  year  ot  Christ  equ^il 
to  0,  wliercas  the  English  reckon  it  as  1  B.  C. — The  French  also  assume  the 
year  liSti  as  tlic  date  of  the  reformation  of  the  calendar;  whereas,  in  Eng- 
land, that  cve"t  did  not  take  place  till  tlie  year  1752. 

Without  a  proper  attention  to  these  circumstances,  we  may  be  led  into  an 
error  of  one  whole  year,  in  ti)e  caicuhition  of  the  places  of  the  heavenly 
bodies  for  any  period  prior  to  the  Chriitian  sera;  and  into  an  error  of  ten 
or  eleven  davs  in  our  calculations  for  that  space  of  time  whicii  i^  included 
between  Ott'obcr  ."th,  1582,  and  September  Hth,  1752. 

It 
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It  is  well  known  that  AgiUhocles.  king  of  Syracuse  (whtu 
besieged  in  that  city  by  Haniilcar  thi:Carihai!;inian  general), 
undertook  the  bold  design  of  invading  Africa,  and  thereby 
moving  the  seat  of  war  from  Sicily.  [Jc  ac>.ordnigly  em- 
barked a  numerous  army,  and  set  sad  for  the  comment. 
The  day  aj'lcr  he  left  Syracuse,  the  fleet  was  terrified  at 
an  eclipse  of  the  sun  ;  which  was  so  great,  that,  in  the  words 
ot  Diodorus  Sieulus,  lib,  xx.  IXo^yj^i^c  (pa;:^vai  n//tra,  bcwcyj- 
l^svujv  Twv  xa-ripuv  -mxyrayj,  «'  it  seemed  exactly  like  night, 
*'  the  stars  every  where  appearing."  'I'his  eclipse  was  there- 
fore evidently  total  in  the  place  where  it  was  seen  by  the 
fleet  of  Agathocles.  It  happened  on  August  I5ih,  310 
B.  C.  The  ecliptic  conjunction  took  place  at  B''  lo'  23'' 
in  the  morning,  ?nean  (ime  at  Greenwich,  or  8*^  9'  G"  ap- 
parent tunc:  and  the  elements  were  as  follow  : 

True  longitude  of  the  luminaries     4'   16^  41' 32" 

Sun's  declination,  north 16     2  38 

•  semi-diameter 15   57 

Moon's  semi-diameter 16  3y 

equatorial  parallax 61      0 

• horary  motion  from  the  sun  .         35     i) 

true  latitude 14  42 

horary  motion  in  latitude  ...  3   28 

From  these  elements  1  have  found,  by  a  trigonometrical 
calculation,  that  the  sun  rose  centrally  eclipsed  to  the  inha- 
bitants of  the  western  coast  of  ^Africa,  in  N.  lai.  24^  5?'  and 
\V.  long.  14^  9\  The  centre  of  the  moon's  shadow  then, 
crossing  the  Desert,  proceeded  towards  the  Mediterranean, 
near  to.  but  rather  to  the  southward  of,  Tr  poli ;  and  crossed 
the  parallel  of  N.  lat.  SS'^  in  E.  long.  20'  44'.  But  in  no 
part  of  its  course  did  it  advance  more  noi  iherly  th^.n  N  lat. 
33^  55'  36",  which  J  find  by  a  trigononi-trical  calcuhtion 
to  be  its  maximum  of  latitude,  and  the  parallel  ot  vyiiich  it 
reached  in  E.  long.  35^  2l'  &''.  It  then  turned  to  the  south  ; 
and  the  sun  became  centrally  eclipsed  on  the  meridian  in 
N.  lat.  30-^-''  and  E.  long.  59"  45'. 

Let  us  now  compare  this  result,  with  the  fact  as  related 
by  Diodorus.  It  is  stated  by  this  author,  tbdt  Agathocles 
was  six  days  on  his  passage,  from  Syracuse  to  the  coast  of 
Africa;  although  he  used  the  utmost  expedition,  being,  in 
fact,  closely  pursued  by  the  Carthaginian  fleet.  The  place 
where  he  landed  was  called  Aariai'a;,  the  Quarries ;  whence 
he  proceeded  lo  the  neighbouring  cities  of  M£/aAi;v  roXtv, 
Alegaiopoiis,  or  the  Great  City,  and  Ar^y.ly  TjvTjra,  IVhite 
Tunis.  The  position  of  these  cities  is  not  handed  down  to 
us  ;  all  that  we  know  is,  that  the  latter  place  (whieh  must 
Vol.  33,  No.  163.  jVt/i.  161  i.  A  a  not 
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not  be  confounded  wiih  tlic  present  Tuiii?)  was  two  thousand 
stadia,  or  two  hnndred  and  twenty-nine  English  nnks,  di- 
stant from  Carthauje.  Agaihoclcs,  therciore,  probably 
landed  i1ear  the  Syrtis  Minor,  or  GuU'of  Cahes,  about  three 
hundred  miles  in  a  direct  course  from  Syracuse:  whence 
we  n)ay  reasonably  conclude  that  he  performed  one-sixth 
of  his  passage,  or  about  fifty  miles,  in  the  space  of  one  day  J 
which,  I  am  aware,  is  not  so  much  as  the  mean  rate  that 
has  been  attributed  to  the  ships  of  the  ancients  (see  Hero- 
dotus, lib.  4,  §  8(3).  Syracuse  lies  in  N.  lat.  37°  o'  and  M. 
long.  Ib^  14';  and,  consequently,  on  the  day  after  the 
sailincT  of  Agathocles  from  that  port  (being  the  day  on 
which  the  echpse  took  place),  the  fleet  would  be  in  about 
N.  lat.  36^":  at  all  events,  it  could  not  (from  the  direction, 
of  its  course)  be  much  further  south  than  this  point ;  which 
is  all  that  is  required  in  the  j)rc5ent  instance;  and  a  few 
jniles,  either  way,  not  being  of  any  material  consequence. 
It  follows  therefore,  that  in  the  meridian  of  Syracuse,  the 
northern  part  of  the  moon's  umbra  ought  to  extend  as  far 
north  as  that  parallel  of  latitude.  But,  from  the  calculations 
above  adduced,  it  will  be  found  that  the  centre  of  the 
moon's  shadow,  on  that  meridian,  had  only  reached  the 
parallel  of  about  N.  lat.  3i?|°:  and  as  the  semi-diameter  of 
the  umbra  was  not  more  than  forty-seven  and  a  quarter 
English  statute  miles,  or  about  two-thirds  of  a  degree,  the 
eclTpse  could  not  there  be  total  to  the  northward  of  N.  lat. 
334".  Now,  since  the  place  wliere  Agathocles  landed  in 
Africa  was  probably  npt  situated  below  tlie  parallel  of  N. 
•  lat.  34°,  it  is  evident  that  he  did  not,  in  o?/y  part  of  his 
course  (and  much  less  at  the  commencement  of  it),  come 
within  a  considerable  distance  of  the  moon's  umbra. 

I  much  doubt  whether,  according  to  o-ur  present  com- 
putation, this  eclipse  was  total  even  at  Tripoli:  and,  al- 
thouoh  it  was  unquestionably  of  considerable  magnitude, 
both  there  and  as  far  north  as  vSyracuse  itself,  yet  (for  the 
reasons  already  given  in  this  paper)  I  do  ixjt  think  that,  at 
anv  intermediate  place  between  these  two  citif^s,  it  could  be 
so  oreat  as  to  produce  that  degree  of  obscurity,  which  is 
recorded  bv  Diodorus  and  confirmed  by  Justin.  In  order 
that  the  phenomenon  should  acc()rd  with  the  fact,  as  re- 
lated by  these  historians,  the  centre  of  the  moon's  shadow 
ouoht  to  pass  over,  or  very  near  to,  Malta  ;  that  is,  the  la- 
titude of  the  moon  ought  to  be,  at  least,  three  degrees  greater 
than  our  present'tables  make  it. 

Since  the  latitude  of  the  moon  depends  on  her  true  di- 
stance from  the  node,  these  observations   (if  correct)  will 

show 
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show  the  necessity  of  some  alteration  in  ihc  tabic  of  tfie 
Secular  variation  of  the  moon's  mean  distance  from  her 
node,  which  (aizrccably  to  the  rule  given  by  M.  Laphue)  is 
deduced  ininicdiatcly  from  ihesccuhir  \ariation  ot  her  mean 
longitude.  These  remarks,  however,  arc  thrcuvn  out  nitrely 
as  hints  to  those  who  arc  more  conversant  with,  and  bettcf 
informed  on,  ilie  subject  :  and  I  regret  tliai  I  have  not  more 
lime  to  pursue  the  inquiry  further. 

Such  an  aUeralion,  as  is  here  suggested,  would  some- 
what vary  the  position  of  the  route  of  the  moon's  umbra,  in 
all  the  eclipses  which  have  been  the  subject  of  this  paper; 
but,  in  none  of  them  would  it  alter  the  conclusions  uhich 
have  been  drawn  from  ilieni,  except  perhaps  in  the  one 
(September  30ih,  (SlO  B.C.)  which  I  have  supposed  to  be 
that  menti(nied  bv  Herodotus.  In  this  particular  case,  the 
path  of  the  moon's  mubra  might,  by  such  a  correction,  be 
thrown  so  nuich  further  north  as  to  prevent  the  eclipse  be- 
ing total  in  any  part  of  Asia  Minor.  But  still  it  would  re- 
main the  only  one  that  can  be  at  all  adajUed  to  the  account 
given  by  Herodotus ;  since  tliere  is  no  otb.cr  that  could 
possibly  be  central  in,  or  vcnj-,  any  part  of  Asia  Minor  from 
the  year  650  B.  C.  to  5S0  B.  C. :  a  period  which  far  ex- 
ceeds the  probable  Tnuits  of  time  wherein  this  singular  phre- 
nomenon  must  have  taken  j)lacc,  so  as  to  be  reconcileable 
to  any  received  system  of  chronology. 

November  1810.  F.  B. 


LXVU.  yJn  Jccoitnt  of  the  Sync/ting  of  Lead.     By 
Mr.  John  Sadleis. 

[Concluded  from  p.  'JSl'.] 

JL  HE  substances  which  are  found  to  render  the  ores  of  leatl 
refractory,  when  mixed  with  them,  are  cawk,  {sulplialc  of 
barTjtvs.)  black  jack,  {lie/id  or  sulfiliuref  of  zinc,)  sulphur, 
{iron  pyrites.)  and  silver,  or  copj)er,  when  they  are  con- 
tained in  the  ore  in  larger  proportions  than  usual. 

I  have  always  considered  that  these  substances  render  an 
ore  refractory  by  the  extra  quantity  of  sulphur  they  bring 
with  thenj.  I  do  not  think  the  earth  or  metals  alone  would 
produce  any  visible  efl'ect  in  the  smelting  ;  and  I  am  almost 
confirmed  in  this  opinion,  by  repeatedly  observing  the  effect 
produced  by  roasting  the  ore  previous  to  smelting  ;  it  works 
more  pleasantly,  requires  less  lime  and  fuel,  and  gives  a 
better  produce. 

The  quality  of  the  coals  materially  affect?  the  working  of 
A  a  e  llie 
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the  hearth  and  the  produce  of  lead  ;  those  which  arc  free 
from  sulphur,  and  which  leare  but  little  residuum  alter  com- 
bustion, are  the  best  fitted  for  smelting. 

The  lead,  which  is  separated  directly  from  the  ore,  is 
colled  ore  lead,  or  common  lead,  to  distinguish  it  from  that 
which  is  the  result  of  a  subsequent  process. 

Slagr-heart/i  SmeU'w^T. 

The  3lag9  or  scoria  separated  in  the  process  of  ore-hearth 
smelting,  consist  of  the  infusible  part  of  the  ore,  the  ashe* 
of  the  coals,  peats,  &c.  semi-vitrified  and  agglutinated  by  a 
quantity  of  oxide  of  lead  produced  bv  the  action  of  the  blast  ; 
they  contain  also  particles  of  mttallic  lead  dispersed  through 
their  subsiance,  and  not  un frequently  unreduced  ore. 

These  scoria,  which  are  technically  named  gray  slagSy 
vary  considerably  in  the  quantity  of  lead  thev  contain,  but 
the  poorest  hold  a  sufficient  quantity  to  pay  the  expense  of 
smelting. 

As  it  is  necessary  to  bring  these  slags  to  a  perfect  fusion 
to  separate  the  lead,  a  furnace  capable  of  producing  a  more 
intense  heat  than  the  ore-hearth  is  requisite.  Plate  X  con- 
tains plans,  sections,  Sec.  of  the  slag  hearth,  in  which  the 
same  letters  are  applied  to  the  same  parts  in  the  different 
figures.  Fig.  !•  is  a  perspective  view  of  the  hearth;  Fig.  2 
a  plan ;  and  Fig.  3  a  perpendicular  section  ;  {a)  a  cast-irori 
plate,  which  forms  the  bottom  of  the  hearth  :  an  old  work- 
stone  is  generally  used  for  this  purpose ;  what  it  wants  iri 
dimensions  is  supplied  by  other  old  castings,  refuse  of  the 
ore-hearth  :  the  bottom  is  laid  in  fine  dust  which  has  been 
damped  a  liitle,  and  well  rammed  ;  on  the  bottom  is  placed 
the  back  (/')  which  is  formed  of  three  or  four  old  bearers  laid 
on  each  other;  on  the  centre  of  the  back  is  placed  the  tuyre, 
or  as  it  is  generally  called  the  tue-iron.  The  pipe-stone  (r)  • 
is  bedded  in  tempered  clay  on  the  back  ;  it  is  a  block  of 
free-stone  about  13  or  18  inches  square,  aud  30  long,  hol- 
lowed out  on  the  underside  to  fit  ilie  tuyre.  Two  old  bearers 
{d  d)  about  18  inches  apart,  and  placed  at  right  angles  with 
the  back,  against  whicli  their  ends  butt,  form  the  lower  part 
of  the  sides:  on  these,  twa  blocks  of  free-stone  {e  e),  about 
15  by  18,  and  in  length  equal  to  the  height  of  the  pipe- 
stone,  are  placed  on  end;  the  frmvt  is  built  entirely  with  old 
castings,  the  lower  one  resting  on  the  ends  of  the  side 
bearers. 

The  spaces  between  the  back  of  the  chimney,  the  side 
and  the  cheek  stone,  are  filled  with  old  castings,  bricks,  or 
pieces  of  stone,  and  the  joints  fi-lled  up  with  dust  or  ashes  ; 

the 
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t]ie  space  left  between  the  bottom  of  the  hearth  and  the 
lower  front  bearer  is  called  the  brtast; — (/)  is  the  siinip  or 
pot  to  contain  the  lead,  as  it  flows  from  the  hearth  ;  the 
space  between  the  breast  and  the  sump  is  paved  with  old 
castings  inibtdded  in  dust,  and  the  joints  filled  with  thin 
mortar  grout ;  near  the  sump  is  a  mould  for  casting  the  lead 
into  pi<:;s. 

'n>e  hearth  is  prepared  for  working,  by  sliolulv  ramming 
into  the  bottom  a  quantity  of  coal  ashes;  the  sump  is  also 
filled,  and  the  space  between  it  and  the  breast ;  the  dotted 
part(^^'i,^)  fjg.  3,  represents  the  coal  ashes:  the  lire  is 
next  lighted,  and  when  the  interior  of  the  hearth  ha?  ac- 
quired a  good  red  he;it,  tlie  smeller  throws  on  a  few  shovels 
full  of  gray  slags  (which  have  been  previously  broken  to  the 
size  of  ancgir),  and  as  the  hearth  sullies,  occasionally  adds 
fuel  or  more  slags  as  may  be  required  :  in  a  few  minutes 
after  charsin'j:  with  the  slags  a  small  perforation  ia  made  in 
the  breast  bv  passing  a  pointed  iron  ro<l  throngli  the  ashes 
close  to  the  bearer;  the  li<|uid  scoria  and  lead  fiow  through 
this  opening  down  the  inclined  plane  iormed  by  the  ashes  ; 
as  they  become  hoi  the  lead  filters  through  tiiem,  and  finds 
Its  way  into  the  sump;  the  scoria  from  its  viscidity  rernam- 
ing  on  the  siirface,  from  whence  it  is  removed  occasionally 
as  it  cools  and  becomes  hard. 

The  slag  hearth  is  continued  working  for  1  2  or  14  hours, 
the  smelter  adding  materials  oecasionallv  as  required,  and 
judging  of  the  proportion  of  iuel  by  the  heal  and  appearance 
of  the  fluid  scoria. 

At  the  conclusion  of  the  day's  work  the  hearth  is  suffered 
to  burn  down  as  low  as  possible;  and  when  the  scoria  ceases 
to  flow  the  bellows  are  stopped,  the  scoria  on  the  bed  of 
ashes  removed,  and  the  lead  which  has  collected  in  the 
sump  is  cast  into  pigs.  Cool  ashes  are  next  spread  over  the 
hot  bed,  and  the  hearth  drawn  and  cleared  from  what  re- 
mains in  it,  and  when  moderately  cooled,  prepared  with  a 
bottom  of  ashes  for  a  succeeding  day's  work. 

The  principal  art  in  working  a  slag  hearth  is  to  keep  a 
proper  iwzc,  and  to  have  the  hearth  light  and  open  in  front, 
otherwise  the  bla^t  does  not  work  well  and  diffuse  itself 
equally  through  all  parts,  biit  forces  itself  up  behind  and 
very  soon  destroys  the  pipe-stone. 

The  noze  is  a  jirotuberance  which  surrounds  the  orifice, 
through  which  the  i)last  passes ;  it  is  formed  by  the  vitrified 
slags  tricklinir  down  the  pipe-stone,  and  cooled  by  the  blast 
as  It  enters  the  hearth.  With  very  fusihle  slags  it  is  some- 
times ditlicull  to  get  a  proper  noze  to  form,  and   with  re- 

A  a  3  fractory 
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fractory  slags  to  keep  it  of  a  moderate  size.  With  too  large 
a  protuberance,  the  hearth  works  most  at  front  j  with  too 
small,  chieHy  at  the  back. 

Jn  general  a  nozc  may  be  prevented  growing  too  large, 
by  laying  the  fuel  .principally  near  the  pipe-stone,  and  oc- 
casionally forcing  in  a  pricker  through  the  luyre. 

A  noze  may  be  enlarged  by  a  contrary  situation  of  the 
fuel,  and  throwing  in  close  to  the  pipe-stone  a  few  shovels 
of  dust  and  ashes  from  the  top  of  the  hearth. 

The  fuel  used  at  the  slag  hearth  is  coke. 

The  scoria,  the  refuse  of  the  operation  in  the  slag  hearth, 
is  called  black  slag;  it  contains  a  portion  of  metallic  Kcad 
which  is  separated  by  stamping  and  washing. 

The  lead  obtained  by  the  slag  hearth  is  hard  and  sonorous  j 
it  is  of  an  inferior  quality,  and  unfit  for  many  of  the  pur- 
poses to  which  common  lead  is  applied. 

Cupola  Smelting. 

The  method  of  smelting  lead  by  the  cupola  furnace  as 
principally  practised  in  Derbyshire,  I  have  taken  from  Wat- 
son's Chemical  Essays  j  a  more  corrector  interesting  ac- 
count cannot  be  given. 

'*  The  furnace  called  a  cupol,  or  cupola,  in  which  ores 
are  smelted  by  the  flame  of  pit  coal,  is  said  to  have  been 
itivented  about  the  year  I698,  by  a  physician  named  Wright ; 
though  Beccher  may,  perhaps,  be  thought  to  have  a  prior 
claim  to  its  invention,  or  introduction  into  Germany.  But 
whoever  was  the  inventor  of  the  cupola,  it  is  now  in  general 
use,  not  only  in  Derbyshire  and  other  countries,  for  the 
sm.elting  of  the  ores  of  lead,  but  both  at  home  and  abroad, 
where  it  is  called  the  English  furnace  for  smelting  copper 
ores.  This  furnace  is^  so  contrived,  that  the  ore  is  melted 
not  by  coming  into  immediate  contact  with  the  fuel,  but 
by  the  reverberation  of  the  flame  upon  it.  The  bottom  of 
the  furnace  upon  w  hich  the  lead  ore  is  placed  is  somewhat 
concave,  shelving  from  the  sides  towards  the  middle;  its 
ropf  is  low  and  arched,  resembling  the  roof  of  a  baker's 
oven ;  the  fire  is  placed  at  one  end  of  the  furnace,  upon  an 
iron  grate,  to  the  bottom  of  which  the  air  has  free  access; 
at  the  other  end,  opjiosite  to  the  tire-place,  is  a  high  perpen- 
dicular chinmey  ;  the  direction  of  the  flame,  when  all  the 
apparatus  in  the  sides  of  the  furnace  are  closed  up,  is  neces- 
sarily determined  bv  the  stream  of  air,  whicli  enters  at  the 
grate,  towards  the  chimney,  and  in  tending  thither  it  strikes 
upon  the  roof  of  the  furnace,  and  being  reverberated  from 
thence  upon  the  ore,  it  soon  melts  it. 

''  It 
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**  It  is  not  always  an  easy  matter  to  meet  with  a  current 
of  water  sufficient  to  move  the  bellows  icquired  in  smelting 
on  an  hearth  furnace  ;  and  lo  carry  the  ore  ironi  the  mine 
wht-re  it  is  dug  to  a  considerable  distance  to  be  smelted  is 
attended  with  great  expense  :  this  expense  is  saved  by  sn)elt- 
ing  ill  the  cupola  turnace,  which,  not  requiring  the  use  of 
bellows,  may  be  constructed  any  where  ;  wood  is  very  scarce 
\u  every  mining  country  in  England,  and  the  pit  coals  cost 
ten  or  twelve  shillmgs  a  ton  in  Derbyshire,  yet  they  can 
smelt  a  definite  quantity  of  ore  in  the  cupola  at  a  far  less 
expense,  by  means  of  pit  coal  than  of  wood.  The  flame 
whieh  plavs  upon  the  surface  of  the  ore,  and  smells  it  in  a 
cupola  furnace,  is  not  driven  against  it  with  much  violence; 
by  tins  n.eaiis  small  particles  of  ore  called  beUand  may  be 
smelted  m  a  cupola  furnace  with  great  convenience,  which 
woulil  i)e  driven  awav  if  exposed  to  the  fierce  blast  of  a  pair 
ot  belIo\\s  in  a  hearth  furnace.  These  arc  some  of  the  ad- 
vantages attending  the  use  of  a  cu])ola  in  jirefercnce  to  a 
hearth  furnace,  iuul  to  thesse  may  be  added,  one  superior  to 
all  the  rest,  the  preservation  of  the  workn)en's  lives  :  the 
noxious  particles  of  the  lead  are  carried  up  the  chimney  in 
a  cupola,  whilst  ihey  are  driven  in  the  face  of  the  hearth 
sn)cher  at  «v€ry  bla^t  of  the  bellows. 

"  They  generally  put  into  the  cupola  furnace  a  ton  of  ore, 
previously  broken  small,  and  properly  dressed,  at  one  time; 
this  they  call  a  charge:  if  the  ore  is  very  poor  in  lead,  they 
j)ut  in  somewhat  more,  and  they  u  ork  ofl"  three  charges  of 
ore  in  every  iwentv-four  hours.  In  about  six  hours  from 
the  time  of  charging,  the  ore  bcconicg  as  fluid  as  milk. 

"  Before  the  ore  becomee  fluid,  and  even  whilst  it  con- 
tinues in  a  state  of  fusion,  a  considerable  portion  of  its 
weight  is  carried  off  through  the  chimney ;  what  remains 
in  the  furnace  consists  of  two  diflerenl  substances,  of  the 
kad,  for  the  obtainina;  of  which  the  process  was  coni- 
nvenced,  and  of  the  slag  or  scoria.  The  proportion  between 
these  parts  is  not  alwa\s  the  same,  even  in  the  same  kind 
of  ore  :  it  depending  much  upon  tht  management  of  the 
fire.  The  lead,  being  heavier  than  the  slag,  sinks  through 
it  as  it  is  formed,  and  settles  into  the  concavity  of  the  bot- 
totii  of  the  furnace.  The  pure  slag,  according  to  ilie  idea 
here  given,  is  that  part  of  the  ore  of  lead  which  is  neither 
driven  ofl' bv  the  heat  of  the  furnace,  nor  changed  into  lead. 
Li  order  to  obtain  the  lead  Jree  from  the  slag  which  sivims 
over  it,  the  smelters  usiialli/  tliroiv  in  about  n  bushel  of  lime ; 
not,  as  is  usually  supposed,  in  order  to  contribute  towards 
the  more  perfect  fusion  of  the  ore,  but  to  dry  up  the  slag 

A  a  4  which 


376     On  the  Error  discovered  in  the  Nautical  Almanac. 

which  floats  on  the  surface  of  the  lead,  and  which,  being  as 
hquid  as  lead,  might  otherwise  flow  out  along  with  it.     The 
slag  being  thus  thickened  bv  an  admixture  of  lime,  is  raked 
lip  towards  the  sides  of  the  furnace,  and  the  lead  is  leftat  the 
bottom.     There  is  a  hole  in  one  of  the  sides  of  the  furnace, 
which  is  properly  stopped  during  the  smelting  of  the  ore ; 
when  »he  slag  is  raked  off,  this  hole  is  opened,  and  being 
situated  lower  than  the  lead  in  the  furnace,  the  lead  gushes 
through  it  into  an  iron  pot  placed  contiguous  to  the  side  of  the 
furnace ;  from  this  pot  it  is  laded  into  moulds,  each  con- 
taining what  thev  call  a  pig  of  lead  :  the  pigs,  when  cold, 
being  ordinarily  stamped  with  the  maker's  Urime,  are  sold 
under  the  name  of  ore  lead.     After  the  lead  has  all  flowed 
out  of  the  furnace,  they  stop  up  the  tap-hole,  and  drawing 
down  the  slag  and  lime  into  the  middle  of   the  furnace, 
they  raise  the  fire  till   the  mixture  of  slag  and   lime,  which 
they  term  simple  slag,  is  rendered  very  liquid;  upon  this 
hquid  ma^s  they  throw  another  quantity  of  lime,  to  dry  it  up, 
as  in  the  former  part  of  the  process.     This  second  mixture 
of  slag  and  lime  is  then  raked  out  of  the  furnace,  and  the 
small  portion  of  lead  separated  from  the  fusion  of  the  first 
generally  to  the  amount  of  twenty  or  thirty  pounds,  being 
let  out  of  the  furnace,  a  new  charge  of  ore  is  put  in,  and 
the  operation  recommenced.     In  order  to  spare  the  lime  and 
the  expense  of  fuel  attending  the  fluxing  of  the  mixture  of 
lime  and  siag,  they  have  in  some  furnaces  lately  contrived  a 
hole,  through  which  they  sufi'er  the  main  part  of  the  liquid 
slag  to  flow  out,   before  they  tap  the  furnace  for  the  lead  ; 
upon  the  little  remaining:  slag  they  throw  a  small  portion  of 
lime,   and  draw  the  mixture  out  of  the  furnace  without 
smelting  it.     This  kiiid  of  furnace  they  have  nick-named 
a  maccaroniy 


LXVIII.  On  the  Error  discovered  in  the  Nmiticnl  Ahnanac. 
By  Mr.  Fibmingrr,  late  Assistant  at  the  Roi/al  Ob- 
strvnfnry,   Greenwich  *. 

To  Mr.  Tilloch. 

Sir,  In  your  journal  for  the  last  month,  your  readers  will 
doulitle?s  nonce,  wih  niuch  surpris-t,  an  account  of  an  error 
in  the  JSiautical  Almanac  for  the  year  1S12,  which  is  therein 
said  to  have  been  recently  discovered  by  Dr.  Kelly.  To  re- 
move, however,  from  the  minds  ot  such  readers  and  others, 
whom  this  circumstance  may  happen  to  interest,  the  mis- 

*Teacli(r  of   Astronomy,    Matlieniatlcs,    and  the  various  brandies  of 
Natural  Plilosophy. 
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take  into  which  tliat  statement  may  tend  to  lead  them,  a« 
well  as  the  ilhheial  Insinuation  which  it  tends  to  throw  upon 
tlie  French  .•i>ir()nt)mers  and  mathematicians,  by  challenging 
them  wiih  an  unjust  adoption  ot  the  results  derived  from 
the  Nautical  Ahnanac,  into  llieir  Connuissunce  des  Tciwi^ 
under  the  mask  of  pretended  originahty,  has  given  occasion 
to  the  production  of  this  article  ;  a  circumstance  which, 
from  a  lor.g  residence  at  tiie  Koyal  Observatory,  ami  of 
course  a  more  familiar  acquaintance  with  the  habits  of  the 
late  Dr.  Ma'^kelyiie,  I  mav  be  conceived  to  be  better  able  to 
ansvver  than  others  less  acquainted  with  that  justly  celebrated 
man. 

Dr.  Masktlyne  savs,  in  his  preface  to  the  Naut'cal  Al- 
manac of  the  year  above  alluded  to,  that  he  has  taken  the 
mean  obliquity  of  the  ecliptic  for  the  beginning  of  the  year 
at  23^^  27"  43", 8,  which  lie  reduces  to  the  apparent  obliquity 
by  appl\  ing  the  equation  arising  from  the  precession  of  the 
cquino.xes,  combined  with  a  diminution  of  half  a  second  a 
year  from  a  change  of  this  quantity  in  the  plane  of  the  obli- 
quity itself,  and  an  equation  depending  on  the  place  of  the 
nmon's  node  arising  from  her  action  on  the  spheroidal  figure 
of  the  earth  .'--these  two  equations  are,  as  Dr.  Maskelyne 
states,  contained  .n  two  tables  which  were  published  at  the 
same  time  with  the  first  volume  of  the  Greenwich  Obser- 
vations. The  Hrst  equation  amounts  to  —0'\b,  and  the 
second  to  —g'\0;  tlicir  sum  is  — 9",5  which  applied  to 
23°  27' 43'', 3,  the  mean  obliquity  above  mentioned,  gives  the 
apparent  obliquity  of  the  ecliptic  23°  27'  33'', 8  at  the  be- 
ginning of  1802. 

Ey  comparing  tliis  deduction  with  that  given  opposite 
the  first  page  of  the  Nautical  Almanac,  it  will  be  found  ex- 
actly the  same. 

The  obliquity  of  the  ecliptic  at  the  beginniii<r  of  the  pre- 
ceding year,  viz.  1811,  Dr.  Maskelyne  states  in  the  preface 
of  the  Nautical  Almanac  to  be  23''  27'  5l"9,  and  at  the  be- 
ginning of  the  year  1813  he  takes  it  to  be  23°  27'  5l",3  ;  so 
that  the  mean  obliquity  of  the  ecliptic  at  the  bejiinning  of 
181 2,  it  should  appear  from  these  two  staicments,  ought  to  be 
2.1^  27'  .51", 6,  instead  of  23^  27'  43"3  as  mentioned  in  the 
Almanac  tor  that  year.  This  apparent  discrepancy  mak- 
ing a  difference  of  8", 3,  may  seem  to  give  sanction  to  the 
account  contained  in  the  Philosophical  iVlagazine  of  last 
month,  that  the  difference  in  question  might  have  probably 
originated  in  mistake.  Dr.  Maskelyne  was  however  by  far 
too  careful  a  man  to  sutTer  such  a  circumstance  to  have 
escaped  his  notice  ;  and  the  frequent  use  oi  the  obliquity  of 
the  ecliptic  in  tlic  calculations  that  were  constantly  carrying 

on 
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on  at  the  Roval  Observatory',  rendering  tlie  accuracy  of  that 
datum  a  circumstance  of  the  greatest  importance,  was  a  means 
which  constantly  drew  the  doctor's  atteniion  to  that  sub- 
ject. Me  had  been  accustomed  to  settle  the  mean  obhquity, 
as  well  as  its  secular  variation,  tr«mi  observations  made  on 
the  sun's  zenith  distances  taken  for  ten  davs  before  and  al- 
ter the  summer  solstice,  and  reduced  to  the  time  of  that- 
solstice,  instead  of  taking  a  mean  of  the  reductions  derived 
from  the  two  solstices.  This  he  did  in  consequence  of  the 
discrepancy  m  the  results  derived  from  each  solstice;  and 
as  he  was  unable  to  say  what  pro<iuced  this  difference,  and 
knowing  (at  that  time)  of  no  cause  but  the  uncertainty  of 
refraction,  he  was  induced  to  give  a  preference  to  the  de- 
ductions derived  fron)  the  sun's  zenith  distance  at  the  sum- 
mer solstice.  Here,  however,  another  difficulty  presented 
itself  to  him  : — By  a  comparison  of  the  deductions  thus  ob- 
tamcd  with  the  same  derived  from  observations  madediiring 
the  life  of  Dr.  Bradley,  the  secular  variation  of  the  obli- 
quitv  of  the  ecliptic  came  out  much  less  than  the  secular 
variation  derived  from  the  late  observations,  or  those  in  the 
time  of  Dr.  Bradley  with  more  ancient  ones,  in  which  a 
much  longer  period  had  been  embraced  ;  so  that  the  variation 
of  the  obliquity  of  the  ecliptic  must  from  such  determina- 
tion appear  to  be  decreasing  less  than  formerly,  for  which 
no  cause  could  be  assigned.  'I'his  led  Dr.  Maskelyne  to 
consider  whether  he  was  right  in  giving  more  weight  to 
the  deductions  inade  from  the  observations  at  the  summer 
solstice  than  those  at  the  winter  solstice ;  and  finding  the 
deductions  from  the  latter  agreeing  better  when  compared 
with  those  made  in  the  time  of  Dr.  Bradley,"  in  giving  the 
secular  variation  nearer  to  what  arises  from  either  of  those 
observations  when  compared  with  ancient  observations,  in- 
duced him  at  last  to  adopt  them  in  preference  to  the  deduc- 
tions derived  horn  observations  about  the  summer  solstice. 

It  will  be  recollected  that  I  have  already  said  that  Dr. 
Maskelvne  knew  of  lU)  cause  to  give  preference  to  either ; 
and  it  was  a  circumstance  of  anxiety  to  him  to  see  so  great 
a  difference  between  the  residts  at  the  two  solstices  as  thb 
Greenwich  ouadrant  gave,  without  being  able  to  assign  a 
reason.  Knowing  the  care  taken  in  makmg  the  Cxreenw  ioh 
observations,  and  their  superior  accuracy  over  those  made 
on  the  coniineiu,  prevented  him  from  rclifujuisbing  hi*  de- 
ductions for  an  adopi,ion  of  others  which  he  could  not 
brina;  his  mind  to  believe  were  so  much  to  be  depended  on. 
Thesuspcnse  which  this  state  of  things  induced,  was 
not  however  to  be  of  long  continuance.  A  series  of  obser- 
vations made  by  Mr.  Pond,  our  present  astronomer  royal. 
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on  the  declinations  of  the  principal  fixed  stars,  taken  with 
an  excellent  meridian  circular  instrument  made  by  Mr. 
Troughton,  and  his  coni|)aii!^on  of  thnse  observations  with 
a  like  series  ot  t)i)>crvalion5  made  with  the  mural  quadrant 
at  Greenwich,  pointed  out  to  Dr.  Maskelyne  a  ciri^umstance 
of  which  till  then  he  had  never  even  admitted  a  conjecture, 
viz.  that  in  the  course  of  the  numl)er  of  years  in  which  the 
Jiiural  quadrant  at  Greenwich  had  been  suspended,  it  must 
have  changed  its  figure.  Dr.  Maskelyne  view  ed  Mr.  Pond's 
observations  at  fir>t  with  a  very  cautious  eye  ;  but  having  sa- 
tisfied himself  that  thev  were  taken  with  the  greatest  care 
and  ablliiv,  he  availed  himself  of  the  deductions  drawn 
from  them,  and  occasionally  made  use  of  their  results,  as 
corrections  applied  to  observations  made  with  the  Green- 
wich quadrant.  He  brought  back  the  obliquity  of  the 
ecliptic  to  ntarlv  the  same  quantity  he  had  before  adopted; 
hut  whether  he  ever  intended  to  give  a  correction  to  the 
Nautical  Alnianac  of  1812,  or  not,  I  am  utiabki  to  say.  It  is 
however  likciv  he  did  not  ihink  the  ditlcrence  of  sufficient 
importance  to  require  any  thing  more  than  a  note,  merelv 
statins;  what  the  obliquity  of  the  ecliptic  should  be :  indeed 
it  is  uncertain  even  to  the  last,  whether  Dr.  AJaskelyne  was 
altogether  satisfied  on  this  point;  for  Mr.  Groombridge  told 
me  a  long  time  ago,  that  he  mentioned  this  circumstance  to 
Dr.  Maskelyne,  who  in  reply  said  lie  should  see  by  and 
by; — that  he  was  not  sure  it  v.as  wrong,  but  if  it  turned 
out  so,  he  should  correct  it.  It  is  woriliv  here  of  remark 
also,  that  Dr.  Maskelvne  never  readily  received  notice  of 
any  inaccuracies  in  his  deductions.  Inaccuracies  had  been 
often  pointed  out  to  him  by  various  persons,  which,  npon 
examination,  were  generally  found  to  originate  in  a  want  of 
knowledge  on  their  part  of  the  true  principles  upon  v\  hich  the 
calculations  were  founded.  A  seeming  indifference  there- 
fore in  the  conduct  of  Dr.  Maskelyne  was  generally  re- 
marked, and  complained  of  bv  persons  who  gave  him  such 
informatidu,  in  his  attention  to  their  statements. 

ilaving  already  observed  that  the  mean  obliquity  of  the 
ecliptic  at  the  beginning  of  the  year  181 '2  was  given  by  Dr. 
Maskelyne  !23°  27' 43' ,3,  and  that  the  apparent  obliquity 
was  23°  27'53'',S,  differing  by  9",-^  from  the  mean  obliquity; 
it  appears  trom  the  staienient  in  the  Philosophical  Alagazine, 
that  this  difference  has  led  to  a  conclusion,  that  the  mean 
obliquity  had  been  twice  equated  ;  and  it  is  curious  enouqh 
that  the  quantity  of  mean  obliquity  as  assigned  by  Dr. 
Maskelyne  should   have  been  nearly  this  quantity  different 
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from  the  mean  cbliquity  given  at  the  beginning  of  the  pre- 
ceding year  :  hut  that  it  could  not  arise  fVom  that  conjecture 
might  have  been  easily  conchided,  without  other  evidence, 
fionj  knowing  that  the  mt-an  oblujuity  of  the  echptic  re- 
quires a  correction  to  reduce  it  to  the  apparent  for  everyday 
in  the  year.  Had  this  mistake,  therefore,  originated  in  one 
instance,  it  could  not  have  taken  place  in  all  the  calculations 
throughout  that  year,  and  by  each  computer,  as  each  com- 
puter would  have  to  make  all  the  reductions  for  himself; 
but,  perhaps,  the  writer  of  the  article  above  alluded  to  may 
not  be  aware  of  the  necessity  of  this  reduction,  and  has 
adopted  the  conclusion,  that  the  apparent  obliquity  of  the 
ecliptic  is  the  same  during  the  whole  year. 

Dr.  Maskelyne  having  altered  his  quantify  of  the  mean 
obliquity  of  the  ecliptic  at  the  beginning  of  the  vear  1813, 
was  obliged  to  return  back  to  his  deductions,  derived  from 
the  observed  zenith  distances  of  the  sun  at  the  summer 
solstice,  and  again  to  his  deduced  secular  variation  :  hence 
he  was  compelled  to  notice  this  variation,  which  he  dors 
in  his  preface  to  the  Nautical  Almanac  for  the  year  1813, 
where  he  says,  *'  By  the  surtimer  solsticia!  zenith  distances 
of  the  sun  of  late  years  (only  adding  one  second  to  the  zenith 
disiances  for  the  error  of  the  mural  quadrant,  altering  its 
figure  according  to  Mr.  Pond's  comparison  of  the  declina- 
tions of  the  stars  observed  with  circular  instruments,  by 
himself  and  other  astronomers,  by  those  given  by  myself  at 
the  end  of  the  Greenwich  Observations  of  1802,  and  pub- 
hshed  in  the  Philosophical  Transactions  of  1806),  and  tak- 
ing the  mean  annual  diminution  of  the  obliquity  of  the 
ecliptic  at  present  to  be  at  the  rate  of  42",6  in  100  years, 
I  have  assumed  the  mean  obliquity  at  the  beginning  of  this 
year  to  be  23^  if  5l'',3  :  these  numbers  were  used  in  the 
computation  of  this  ephemeris." 

Dr.  Maskelyne  here  plainly  tells  us,  that  he  takes  the 
obliquity  ot  the  ecliptic  from  the  Greenwich  observations  ; 
and  althougli  he  gives  the  secular  variation  only  42'",6,  he 
assigns  no  reason  for  his  having  taken  it  so  much  less  than 
gentrally  stated, — the  French  making  it  in  their  new  Solar 
Tables,  52",  1. 

It  is  but  right,  however,  that  I  give  in  this  account  such 
documents  a^  shall  confirm  the  accuracy  of  the  statements 
above  adduced  ;  for  which  purpose  1  shall  state  at  full  Itugth 
the  deduction  of  the  observations  of  the  sun's  zenith  di- 
stances taken  at  the  Royal  Observatory,  and  the  obliquity 
of  the  ecliptic  thence  arising  far  the  year  1802,  which  ob- 
servations 
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servations  being  published,  any  one  may  repeat  or  examine 
the  calculatiuns. 

Solsticial  z.  D. 


1  Corrected  Jbr  rc- 

Reduction  to 

Solstice. 

ullectcd  with 

1 

fraction. 

Parallax. 

1.S02. 

June   11        i 

>h<'24-'23",7 

23'41",6 

2&»   0'3S",7 

12 

.    20  12,0 

19  32,3 

..    ..    39,7 

13 

.    16  25,1 

15  43,9 

. .    . .   41  ,2 

15 

.      9  59  ,4- 

9  21  ,5 

..    ..    37,9 

16 

.     7  29  ,S 

6  47  ,2 

..    ..    42,1 

17 

.     5  17,6 

4.  37,7 

..    ..    39,9 

18 

.     3  30,9 

2  52  ,9 

..    ..    38,0 

20 

.      1   15,1 

0  37,3 

..    ..   37,8 

til 

.      0  43  ,4 

0     6,7 

..    ..    36,7 

22 

.      0  4-0,0 

0    0,9 

..    ..    39,1 

2'.i 

.      1      1  ,8 

0  19,9 

..    ..   41,9 

25 

..     2  50,8 

2  12,4 

..    ..    38,4 

29 

.    11   33,0 

10  54,3 

..    ..   89,7 

July    3 

..    26  47,1 

26     6 ,2 
Mean 

..    ..   40,9 

28     0  39,5 

Parallax 

-4,0 

Nutation 

+  9,24. 

Cor.  collimat. 

0,85 

Mean 

solsticial  Z.  D. 

28     0  45  ,59 

1 
Mean 

7i*33'   9",4. 

atitude 

obi.  ecliptic. . 
23'  27",8 

51   28  40 

23  27  54,41 

Dec.   12 

74°56'37",2 

IJ 

. .   45  1 1  ,4 

11  31,4 

..    ..   42,8 

16 

..    4-8  13,3 

8  28,2 

..    ..   41,5 

18 

..   52  5J  ,7 

3  45,9 

..    ..    37  ,G 

20 

. .    55  45  ,3 

0  56  ,4 

..    ..   41,7 

21 

..    56  23,9 

0  14,1 

..    ..    38,0 

24- 

..    55  38,6 

0  57,1 

..    ..   35,7 

28 

..   48  10,3 

8  31,2 
Mean 

..    ..   41,5 

74  56  39,5 

Parallax .... 

—  8,5 

Nutation  .  . . 

..        -8,7 

Cor.  collim. 

. .        + 1  ,0 

■ 

74  56  23  ,3 

51  28  40 

23  27  43,3 

Bv 
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By  an  attention  to  these  deductions,  it  will  be  seen  that 
the  ohhquity  of  the  echptic  at"  the  summer  solstice,  for  the 
year  180S,  comes  out  ll",!  more  than  at  the  winter  sol- 
stice ;  and  that  the  obliquity  at  the  winter  solstice  differs 
but  Utile  from  that  aivcn  bv  Dr.  Maskelyne  in  the  prclace 
of  the  Nautical  Almanac  Ibr  the  year  1812,  aijd  used  in  the 
calculation  of  the  Almanac  for  ti)at  year,  in  a  fornKT 
communication  to  this  journal,  I  took  notice  of  the  lineer- 
tainty,  not  only  in  the  mean  obliquity  of  the  ecliptic,  but  in 
the  quantity  of  secular  variation,  with  a  hope  that  astrono- 
mers woul(l  shortly  be  gratified  in  a  knowledge  of  its  actual 
state,  both  as  to  decrease  and  quantilv,  from  a  series  of  ob- 
servations to  be  made  with  an  instrument  invented  and  ex- 
ecuted by  Mr.  Troughton,  whose  skill  as  an  artist  is  loo 
well  known  and  appreciated  to  require  any  commendation. 
Astronomers  are  much  indebted  to  Mr.  Pond  for  his  excel- 
lent observations,  and  his  discovery  of  the  existing  error  in 
the  mural  quadrant  at  Greenwich,  which,  at  the  same  time 
that  thev  added  to  the  accuracy  of  astronomical  deductions, 
gave  birth  to  the  necessity  of  calling  forth  the  inventive 
genius  and  superior  excellence  in  the  executing  hand  of 
Troughton. 

There  can  now  be  but  little  doubt  that  the  mean  obliquity 
of  the  ecliptic,  as  given  by  Dr.  Maskelyne  in  the  Nautical 
Almanac  for  1812,  and  as  deduced  by  him  from  the  winter 
5olstice,  is  considerably  wide  of  the  truth  ;  and  that  it  is  pro- 
bable the  obliquity  is  not  much  different  from  what  he  has 
assumed  in  the  subsequent  Almanacs.  It  may,  therefore, 
appear  necessary  in  very  nice  observations  to  allow  a  cor- 
rection for  this  diiftrenct,  though  this  perhaps  will  seldom 
occur*:  for  the  only  part  of  the  ephemeris  affected  by  it  of 
consequence,  will  be  the  sun's  declination  and  right  ascen- 
sion: the  latter,  however,  is  too  small  to  be  of  importance, 
even  in  ihe  nicest  observations,  as  in  astronoinical  observa- 
tions we  only  want  the  daily  difference  of  the  sun's  right 
ascension,  which  will  not  be  sensibly  afi'ected  by  so  small  a 
quantity  as  that  under  consideration.  I  shall,  however,  give 
the  investigation  of  a  formula  for  making  this  correction,  or 
any  correction  of  a  similar  nature. 

For  Declination. 

Let  L=  the  sun's  longitude;  0=  the  apparent  obliquity 

*  If  the  whole  quantity  of  8 ',3  be  allowed  for  as  error,  it  makes  an  un- 
ccrtr.intv  of  about  one  seventh  of  a  tViile  in  the  latitude  deduced  from  the 
sun's  dec!iiiation,and  this  only  at  the  time  of  the  solstices,  viz.  June  'ilst  and 
Dec.  2  1st,  an  uncertainty  even  in  the  extreme  cases  by  far  too  small  to  be 
noticed  in  nautical  practice,  it  bein|^  a  doubt  whether  the  best  sextanu  are 
not  liable  to  as  ^reat  or  greater  uncertainty. 
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of  the  ecliptic  assumed  by  Dr.  Ma^-kelyne;  p  =  the  quan- 
tity to  be  corrected  tor;  D  =  the  declination  ot"  the  sun, 
computed  fron)  O  and  longitude  L  ;  J  =  the  new  dechna- 

tion  arising  from  O  +  p. 
Then  R  :  5,  L  :  ;  5,  Oj_s,  D 

R  :  5,  L  :  ;  i,  O^h  p  :  s4 

,             T-v          sO  +  P              rN      -   5,0  .COS.  p  +  COS.  O  .  j-.p 
s,d  =   5,D    X  -    ,     =  A,D    X ^r ^ 

=  SjD  X  (1  -\-  s,p  .  cot.  O);  therefore,  s,D  x  5, p.  cot. 
O  =  the  quantity  to  l)c  ajiplied  to  the  decimation  contained 
in  the  Almanac,  to  correct  it  for  the  quantity  p ;  but  sine 
p  x  cot.  O  is  constant.  Hence  ue  have  only  to  find  the 
j,D,  and  five  places  of  decimals  in  the  logarithms  will  he 
sufficiently  correct,  and  the  calculation  made  only  for  every 
fifth  day,  the  rest  may  be  filled  up  by  proportion. 

For  Right  Ascension. 

Put  A  =  right  ascension  in  the  Almanac ;  a  =  the  right 
ascension  to  be  found  :   the  rest  as  in  ilie  last  case. 
Then,   cot.  L  :  K  :  :  cos.  O  :  tang.  A 

cot.  L  ;  R  :  :  cos.  O  -f  p  :  tang.  a. 

t,a  =  i^  X  ^A  =  ^^111=1^^  X  /,A. 

'  c,  O  ^  rad  X  c',  O  ' 

=  t,A   X  (1  +  ^O.  sin.  p.) 

Hence  the  correction  for  the  right  ascension  will  be  tang, 
A  X  tang.  O  +  sme  p,  where  the  tangent  O  x  s,p  is  con- 
stant, and  as  in  the  case  of  the  declination  four  or  five  places 
of  decimals  in  the  logarithms  will  be  sufficient.  Here,  how- 
ever, it  will  be  necessary  to  attend  to  the  signs  of  the  quan- 
tities, as  the  quantity  found  to  be  applied  to  the  right  as- 
cension given  in  the  Almanac,  will  sometimes  require  to  be 
added  to,  and  at  others  to  be  subtracted  from,  those  right 
ascensions,  either  of  which  is  inmiediaiely  determined  by 
the  sign  of  the  quantity,  that  is,  according  as  the  tangent 
of  A  is  positive  or  negative. 

If  the  mean  obliquity  of  the  ecliptic  for  the  beginnino-  of 
the  year  be  assumed  at  C3^  27'  ■^i'''',6,  and  the  correction  be 
taken  =  8^3  :  then  log.  sine  8", 3  =  5004G527  loir.  cot. 
23° 27'  5l",G  =  10-3624378,  and  log.  s,p  x  cot.'O  = 
5-9670905  :  if  to  the  coustw.nt  log.  5-90'7O9  we  add  the  log. 
sine  of  the  declination  taken  to  the  nearest  minute,  the 
sum  will  be  the  loe.  sine  of  correction  in  declination.  And 
in  the  same  manner  may  the  correction  in  right  ascent^ion 
be  found,  taking  the  log.  tangeiu  of  O  instead  of  the  locr. 

cotaiigent. 
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cotangent,  and  log.  tangent  of  right  ascension   instead  of 
log.  sine  of  declination. 

As  the  right  ascensions  and  declinations  of  the  sun  are 
calculated  from  his  true  longitude,  and  apparent  obliquity 
of  the  ecliptic,  we  may  derive  these  from  the  two  equation-? 
above,  viz. 

R  :  5,L  :  :  ,v,0  :  ,y,  declination. 
Col.  I4  :  R  :  :  cos.  O  :  tang,  right  ascension. 

Where  L  =  the  sun's  true  longitude,  and  O  the  apparent 
obliquity  of  the  ecliptic;  but  the  method  above  shown  is 
much  shorter  in  practice. 

With  respect  to  that  part  of  the  statement  contained  in 
the  Philosophical  Magazine,  which  accuses  the  French  of 
copying  from  the  calculations  of  the  Nautical  Almanac  in 
making  up  the  ephemeris  for  the  Connoissonce  dcs  Terns, — 
it  must  be  confessed  that  if  they  have  declared  that  those 
parts  were  actually  calculated  by  themseives,  and  not  taken 
from  the  Nautical  Almanac,  thev  are  deserving  of  censure; 
but  I  must  own,  I  never  saw  or  heard  any  one  say  that  they 
ever  did  see  such  a  declaration  :  on  the  contrary,  it  is  well 
known,  or  at  least  was  so  to  me  and  several  other  persons, 
many  years  ago,  that  the  French  had  of  late  years  adopted 
the  calculations  of  the  Nautical  Almanac  into  tlieir  Con- 
noissance  des  Terns,  by  only  allowing  for  the  difterence  of 
meridians.  But  no  one  would  surely  accuse  them  of  im- 
propriety for  so  doing:  a  mutual  correspondence  had  always 
subsisted  between  Dr.  Maskelyne  and  the  French  astrono- 
mers, and  they  may  be  said  to  have  mutually  contributed 
their  aid  to  the  improvement  of  this  great  national  work ; 
and  for  any  one  to  convince  themselves  of  this  fact,  they 
need  only  read  the  preface  to  the  Nautical  Almanacs,  where 
Dr,  Maskelyne  says  he  has,  at  different  times,  received  di- 
rect communications  not  onlv  from  the  French  astronomers, 
but  from  their  Board  of  Longitude.  In  the  preface  to  the 
Nautical  Almianac  of  18 12,  he  expresses  himself  thus:  *'  The 
French  Board  of  Longitude  having  been  pleased  to  send  me 
a  manuscript  copy  of  new  improved  Lunar  Tables  by  Mr. 
Burg,  of  Vienna,"  &c.  :  and  again,  "  The  French  Board  of 
Loncritude  having  last  year  published  M.  De  Lambre's  new 
tables  of  the  sun,  ai^d  Mr.  Burg's  new  tables  of  the  moon, 
and  favoured  me  with  copies  for  the  use  of  the  computers 
of  the  Nautical  Ahnanac,  and  myself,  I  have,"  &c. 

From  which  it  clearly  appears,  that  the  French  Board  of 
Lono^itude  did  not  send  these  copies  merely  in  friendship 
to  Dr.  Maskelyne,  but  for  the  use  of  the  Nautical  Almanac. 

They 
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They  are  well  acquainted  wiili  the  excellency  of  ihe  plan 
upon  which  il  is  conciucted,  and  the  almost  impo'^sibility 
of  its  being  inaccurate;  they  therefore,  very  wisely,  evade 
tile  u.-ele^^  trouble  ol  a  recalculation  of  that  which  there  can 
be  no  necessity  but  once  to  calculale;  and  aticr  the  care  and 
Jiberalily  they  have  shown  for  its  success,  can  it  be  hur  to 
accuse  them  oi  making  use  of  a  work  to  which  they  have 
atfordcd  their  best  helps?  Let  me  a.-k  what  the  Nautical 
Almanac  would  have  been,  had  we  not  availed  ourselves  of 
the  deductions  of  the  profound  researches  of  the  mathema- 
ticians of  the  continent?  Had  they  withheld  from  us  their 
discoveries, — discoveries  which  Dr.  Maskelvne  acknow- 
ledges in  all  his  prefaces  to  the  Nautical  Almanacs,  and 
had  published  ilieir  Co/u/oissrnice  des  Ttms  from  their  own 
manuscript  tables  founded  on  the  elaborate  theories  of  La- 
place, Icl  me  ask.  In  this  state  of  things  what  would  ha*e 
been  the  comparison  in  point  of  excellence  between  the 
French  Comiolssauce  dksTenis  and  the  Nautical  Almanac? 
It  apjiears  to  me  that  the  English  astronomers  in  this  case 
would  have  gladly  availed  themselves  of  their  su[)erior 
accuracy  even  in  preference  to  the  Nautical  Almanac, 
and  that  the  French  may  with  propriety  say,  that  their  Con- 
noiisance  des  Terns,  as  noiv  copied,  is  from  original  ma  tier. 
It  would  not  perhaps  be  unjust,  even  to  say  that  we  are  as 
much  indebted  to  the  French  mathematicians  for  their  liberal 
communications  to  the  improvement  of  the  Nautical  Al- 
manac, as  to  Dr.  Maskelvne  for  the  excellence  of  the  plan 
upon  which  it  is  conducted.  The  French  have  made  no 
display  of  this  communication  to  Dr.  Alaskelyne;  it  is  to 
the  doctor  himsek'  that  we  are  indebted  for  the  information, 
who  was  always  ready  to  do  justice  to  those  persons  from 
whom  he  had  received  such  favours.  The  statement  ia 
the  Philosophical  Magazine  of  last  month  seen)s  to  con- 
sider Dr.  Maskelyne  as  entitled  to  great  credit  for  the  ac- 
curacy of  the  calculations  contained  in  the  Nautical  Alma- 
nac. But  I  apprehend  Dr.  Maskelyne's  fame,  as  connected 
with  this  useful  work,  soars  much  higher, — it  is  the  plan 
on  which  the  Nautical  Almanac  is  conducted  that  insures  its 
accuracy, — and  that  Dr.  Maskelyne's  fame  rests  more  on  hi> 
having  furnished  the  most  correct  data  as  elements,  and 
given  general  directions  in  the  employment  of  them,  thati 
on  the  subordinate  examination  of  its  contents  after  the  cal- 
culations were  completed.  This  examination  is  always  con- 
ducted by  a  person  called  the  ccniiparer,  and  the  correct- 
ness of  the  calculations  of  the  Ephemtris  depends  in  a 
Vol.  38.  No.  163.  Nof.  let  1.  B  b  great 
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great  measure  on  the  care  with  which  he  discharges  his  duty. 
The  French  Connoissance  des  Tevis,  whether  nxKlelled  or 
not  on  the  plan  of  the  Nautical  Almanac,  will  be  allowed  to 
contain  a  number  ot"  essay^s  on  scientific  subjects,  not  only 
original,  but  of  the  highest  importance  to  the  mathema- 
tician and  astronomer,  who  lias  hitherto  alwavs  regarded 
that  work  as  a  most  valuable  acquisition  to  his  library*. 


LXIX.  On  the  Error  discovered  in  the  Nautical  Almanac. 
By  S.  Groombuidge,  Esq. 

To  Mr.  Tilloch. 

Sir,  In  your  Magazine  for  the  last  month,  you  have  no- 
ticed the  error  in  the  Naulical  Almanac  for  the  ensuing 
year,  of  the  obliquity  of  the  ecliptic,  both  mean  and  ap- 
parent; the  quantity  of  which*  is  8|  seconds.  You  further 
mention,  that  this  errf)r  was  first  discovered  bv  Dr.  Kelly, 
of  Finsbury  Square.  Now.  I  must  beg  leave  to  assure  you, 
that  is  not  the  fact;  having  in  the  early  part  of  the  sum- 
mer 1810  shown  the  same  to  Dr.  Maskalyne;  who  replied, 
that  he  would  examine  it,  and  notice  it  accordingly.  The 
error  is  too  trivial,  to  render  it  necessary  to  alter  the  right 
ascension  and  declination  of  the  sun,  for  each  day;  which 
are  the  only  two  parts  affected  ;  the  whole  of  the  columns 
which  are  used  for  nautical  purposes  being  calculated  inde- 
pendently of  the  obliquity  of  the  ecliptic.  When  Mr.  Pond, 
the  present  astronomer  royal,  came  into  office,  I  also  pointed 
it  out,  on  my  first  vi^it  to  him  ;  considering  that  where  the 
error  had  originated,  was  the  proper  place  from  whence  to 
announce  the  correction. 

The  greatest  equation  that  is  required  by  the  assumption 
of  the  obliquity  of  the  ecliptic  8i  seconds  in  error,  is  only 
y'g- of  a  second  in  time  for  the  right  ascension  of  the  sun; 
and  the  whole  quantity  at  the  solstices  for  the  declination  : 
the  former  is  not  worthy  of  notice  ;  and  the  latter  mav  be 
corrected  by  a  table  of  the  sun's  declination,  for  each  de- 
gree of  longitude,  vi'ith  the  variation  for  the  differene  of  10 

.  *  Since  the  nbove  was  written,  I  have  been  informed  that  tlie  French 
have  stated,  either  in  their  Comujissauce  des  Ttms  or  in  the  New  Solar  and 
Lunar  Tables  lately  published,  that  they  have  availed  themselves  of  the 
calcnlafions  cont?,ined  in  the  Nautical  Almar.ac,  having  occasionally  calcu- 
lated two  or  tiiree  of  tlie  fi;-.it  months  at  the  beginning  of  the  year,  tosatisfy 
tfa^nitclves  of  the  degree  of  care  v.'ith  which  the  Nautical  Almanac  has  been 
cpniputcd.— T.  F. 

seconds 
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seconds  in  the  obliquity.  Notwithstanding,  should  any 
gentleman  require  the  above  two  parts  of  the  Nautical  Al- 
manac, tor  the  use  oi"  his  own  observatory;  whether  for 
the  correction  of  the  tables,  or  the  convenience  of  setting 
his  instruments;  I  should  recommend  him  t(>  avoid  the 
labour  of  calculating  the  same  i'rom  the  solar  tables;  where- 
by he  might  tall  into  a  greater  error,  unless  he  should  em- 
ploy several  computers.  In  that  case,  he  might  safely  de- 
pend on  the  sun's  lonsfitude  given  in  the  Nautical  Almanac, 
and,  allowing  for  his  difference  of  meridian  from  Greenwich, 
with  the  apparent  obliquity  of  the  ecliptic  so  corrected,  find 
the  true  right  ascension  and  declination  of  the  sun.  In- 
deed, were  he  to  profess  to  have  made  the  original  calcula-' 
tions,  and  these  were  to  agree  relatively  with  those  of  the 
Nautical  Almanac,  he  would  be  suspected  of  having  used 
the  same  plagiarism  which  is  ascribed  to  the  French  and 
American  astronomers  in  their  publications. 

V/ith  respect  to  the  Cunnoissarice  des  Terns,  xhc  compWevs 
acknowledge  that  they  have  depended  on  the  calculations 
published  in  the  Nautical  Almanac;  having  on  former  oc- 
casions found  them  correct.  From  the  superior  industry 
of  the  French  mathematicians,  the  Solar  and  Lunar  Tables 
have  been  constructed  ;  although  the  theories  thereof  have 
been  principally  confirmed  by  the  numerous  and  accurate 
observations  of  the  sun  and  moon,  which  have  been  made 
at  Greenwich,  during  a  long  series  of  years,  with  ihz  greatest 
skill,  and  the  best  instruments  that  have  been  hitherto  pro- 
duced. 

I  am,  sir,  your  obedient  servant, 

Blackheath.Nov.  15,  1811.  S.  GrOOMBRIDGE. 


LXX.  Some  Account  of  the  different  Theories  of  Arches 
or  Faults,  and  of  Domes,  and  of  the  Authors  who  have 
uritlen  on  this  inoU  delicate  and  important  Application 
of  Mathematical  Science.     Bij  a  Correspondent. 

Jr  ROM  the  general  history  of  the  proii;ress  of  the  inquiries 
into  the  theories  of  the  equilibration  of  vaults,  it  will  be 
seen,  how  important  the  subject  has  been  considered  by  those 
who  have  not  been  architects,  but  have  attained  the  highest 
eminence  in  mathematical  and  n)eehantcal  science.  In 
reading  this  his'ory  of  contrarious  results,  and  in  surveying 
and  turning  in  the  mind  the  vaults  now  subsisting,  the 
productions  of  architects  unacquainted  with  the  present 
theories,   much  caution  is    necessary,   lest  the  conclusion 
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be  drawn,  thnt  tlu'  quesnoii  is  merely  curious,  and  ibe  in- 
veatigaliqn  ut  it  useless  exce])i  as  a  niailieniaiieal  exercise, 
'I'hc  brief  account  wliich  is  here  given  of  the  different  theo- 
ries will  be  found  sullieient,  by  extending  the  appUcation, 
to  exercise  the  tnaiheinalieian  in  bis  school  attainments, 
and  to  enable  the  arcbiiect  to  compare  his  knowledge,  aris- 
ing from  jiraclicc,  with  that  derived  from  theory,  and 
eventually  to  obtain  that  which  may  be  permanently  useful 
in  his  art. 

By  way  of  preface,  it  will  be  proper  to  look  at  an  arch 
in  the  state  it  appears  in  a  wall  or  bridge,  freed  fnjm  many 
hypothetical  properties  which  have  been  ascribed  to  it. 

An  arch  is  composed  of  stones  called  vmissoirs,  in  the 
shape  of  truncated  wedges,  which  resist  each  other,  through 
their  inclined  sides,  by  means  of  that  weight  whereby  they 
would  otherwise  fall,  and  are  suspended  m  the  air  without 
any  support  from  below,  where  a  concavity  is  formed.  The 
vaussoirs  are  subject  to  forces  which  arise  from  their  own 
weight,  from  external  pressure,  from  friction,  and  the  co- 
hesion of  matter.  All  these  forces  compose  a  system 
which  ought  to  be  in  equilibration;  and  nioreover,  that 
state  of  equilibration  ought  to  have  a  consistence  firm  and 
durable. 

The  respective  actions  of  the  vaussoirs  must  be  very  dif- 
ferent, according  to  their  position  in  the  vault ;  the  vaussoir 
of  the  middle  of  the  arch,  which  is  vertical,  and  is  called 
the  kcv-stone,  is  sustained  on  each  side  by  two  vaussoirs 
precisely  as  by  two  inclined  planes,  and  consequently  the 
effort  which  it  makes  to  iall  is  not  equal  to  its  weight,  be- 
ing so  much  less_as  tlie  planes  are  more  inclined  by  which 
it  is  sustained  :  if  the  planes  were  perpendicular  to  the  ho- 
rizon, as  well  as  the  sides  of  the  key-stone,  it  would  fall  by 
its  whole  weight.  1  he  second  vaussoir,  on  the  right  and 
left  of  the  key- stone,  is  sustained  by  a  third,  which  by  vir- 
tue of  the  figure  of  an  arch  is  more  inclined  in  respect  to 
the  second  than  the  second  is  to  the  first.  By  a  parity  of 
reasoning,  all  the  vaussoirs,  reckoning  from  the  key  of  the 
vault,  exert  a  decreasing  portion  of  their  whole  weight,  until 
the  la-t,  which  lying  horizonially  does  not  exert  anv,  or,^ 
which  is  the  same  thing,  does  not  make  any  effort  to  fall, 
being  wholly  sustained  by  the  base  on  which  it  rests. 

If  it  be  desired  that  all  the  vaussoirs  should  be  in  equili- 
bration, it  is  minifest,  that  as  each  vaussoir,  in  proceicling 
from  the  key-stone,  exerts  only  a  part  of  its  weight,  the  first 
for  example  exercising  a  half,  the  second  a  third,  and  the 
third  a  fourth,  &:c.  it  follows,  to  equalize  their  different 

actions. 


On  the  di^'erent  Theories  of  Arches,  VaullSy  C^c.     3Sg 

actions,  that  each  nuist  he  augiTientcd  according  to  its  po- 
sition ;  the  soconti  must  he  made  more  heavy  than  the  first, 
the  third  than  the  second,  and  so  on  uniil  the  last,  which 
must  be  intiniiely  heavy,  because  it  docs  not  make  any  effort 
to  fall. 

To  render  this  subject  practicallv  more  intelligible,  we 
have  ordv  to  consider,  that  every  vau^>oir  except  the  last,  ijR 
letting  ano;her  vaussoir  fall,  nnisl  itself  rise,  and  that  it  re- 
gists  this  elevation  to  the  extent  of"  the  weight  which  it  it- 
self exerts  to  fall  ;  and  that  only  the  last  vaussoir  on  each 
side  can  let  another  fall,  without  itself  rising,  as  it  has  only 
to  slide  along  its  horizontal  bed  :  as  a  finite  weight  has  not 
any  power  <>!  resistance  to  a  huiizontal  nionon,  every  thing 
being  considered  lubricous;  we  niust  conceive  the  last  vaus- 
soir to  be  infinitely  heavy,  to  niade  any  lateral  resistance. 

An  arch*  may  stand  imniediaiely  on  ihe  earth,  which  is 
its  base,  or  be  sustained  by  a  wall  or  abutment  pier:  in 
both  cases  the  joint  eflfort  of  the  parts  is  communicated  to 
the  base,  which  is  its  foundation,  as  if  it  were  one  and  the 
same  body  continued. 

Curves  used  in  arches  are  of  three  characters:  1st,  Arcs 
of  circles,  wherein  the  height  mu;t  always  be  equal,  or  less 
than  half  the  width  ;  in  the  first  case  the  tangent  at  the 
springing  will  be  vertical.  The  curtate  cycloid  is  applica- 
ble in  all  the  conditions  of  the  circle,  and  the  tangent  at 
the  springing  may  be  vertical.  2d,  The  arcs  of  ellipses, 
whose  widths  may  bear  any  proportion  to  their  heights, 
and  the  tangent  at  the  springing  may  be  vertical.  3d,  The 
caienaria,  the  parabola,  the  hyperbola,  &c.  whose  spans 
may  bear  any  proportions  to  their  heights,  but  whose  tan- 
gent at  tlie  springing  cannot  be  vertical. 

The  natural  consequence  from  these  data  seems  to  be, 
that  when  the  given  height  of  an  arch  exceeds  half  the  widthj 

*  The  arch  has  been  considered  as  a  curve,  infinitely  thin,  uniform 
throughout,  and  composed  of  au  infinite  number  of  joints  -,  and  the  inquiry 
has  been  to  determine  the  weight  which  may  be  placed  upon  each  joint,  in 
a  direction  perj>endicular  to  the  horizon,  so  thai  it  may  retain  its  position. 
In  this  way  of  considering-  the  subject,  the  pleabia^  analogy  between  the 
chain  and  the  arch,  as  applied  in  a  popular  experiment,  together  with  the 
•happy  adaptation  of  the  modern  analysis  to  determine  formula,  for  Mniversal 
practice,  have,  in  the  rle?ant  disphiy  of  the  means,  blinded  the  inquirers  as 
to  the  end,  and  as  to  the  absolute  properties  of  the  arch  its(?lf.  It  t'ven  ha« 
appeared  to  me;i  of  other  habits,  that  if  such  an  hypothesis  were  applica- 
ble, it  must  be  subsequent  to  the  determination  of  the  arch,  or  the  curve  of 
ipfniite  joints,  which  must  at  all  events  be  determined  on  the  principle  of 
tiic  wedge,  or  a  collection  of  bodies  butting  on  each  other;  the  lower  being 
;in  inclined  plaue  to  the  superior  ;  and  then  the  weight,  however  stippused  to 
bear  on  the  arch,  must  be  determined  in  relation  to  this  previous  investi* 
gatjon. 
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the  circle  is  inapplicable;  and  that  some  other  curve  should 
be  adopted ;  but  the  simplicity  in  the  construction  and 
ancient  practice  have  decided  otherwise,  and  the  semicircu- 
lar arcli  has  been  generally  sustained  on  vertical  piers,  where 
an  arch  of  greater  altitude  miaht  have  been  adopted. 

By  the  theory  elicited  from  an  examination  of  the  arch, 
it  would  follow,  that  if  the  vaussoir  at  the  springing,  lymg 
OF}  a  horizontal  bed,  nuist  be  infinite,  in  like  manner  the 
pier  on  which  it  is  sustained  must  be  infinite  also;  because 
it  can  be  considered  only  as  another  vauss^oir,  t)ran  additional 
succession  of  vaussoirs  :  we  may  conceive  the  second  vaus- 
soir of  an  arch  to  be  anabutirient  to  the  first,  as  the  third  is 
to  the  second  ;  the  hance  [query  haunch]  is  as  much  an 
abutment  to  the  crown  as  the  pier  is  to  it.  The  abutment 
or  arch  cannot  be  said  to  begin  anywhere  ;  it  appears  there- 
tore  necessary,  that  the  same  theory  should  have  cognisance 
over  the  whole,  and  that  whatever  theory  may  be  applicable 
to  the  one,  must  also  apply. to  the  other :  this  mode  of 
considering  the  subject,  again  confiriTis  the  propriety  of 
adopting  jiractically,  what  has  appeared  a  natural  conse- 
quence from  the  cons'deration  of  the  properties  of  curves 
used  in  arcwaiion.  It  is  manifest,  that  an  arch  may  assume 
externally  any  appearance,  and  exhibit  on  its  face  a  semi- 
circular arch  and  abutment  piers,  and  yet  have  internallv 
the  properties  and  proportions  of  another  curve,  which  may 
be  enclosed  in  that  form.  Admitting  this,  the  theory  of 
abutment  piers  does  not  in  any  wise  differ  from  that  of 
arches;  for  if  an  arch  of  equilibration  be  enclosed  in  an 
arch  of  the  same  thickness  at  the  vertex,  and  its  abutment- 
pier,  it  necessarily  follows  that  they  must  stand  ;  if  the 
additional  filling  up,  to  produce  the  desired  effect,  does  not 
alter  that  equilibration  :  indeed,  the  angle  at  which  friction 
retains  stone  on  an  inclined  plane  would  determine  that 
in  all  common  cases;  and  though  the  direction  of  the  joints 
of  the  vaussoirs  must  be  assumed,  in  the  investigation,  at 
right  angles  to  the  intrados  of  the  enclosed  arch,  yet  they 
need  not  be  so  in  practice,  but  have  that  relation  to  the  vi- 
sible arch. 

This  principle  of  interpreting  an  arch  standing  on  a 
pier,  into  an  arch  of  greater  altitude,  whatever  theory  of 
equilibration  of  arches  may  be  adopted,  seems  to  offer  a 
mean  of  ascertaining  the  correctness  of  any  different  theory 
that  may  be  adopted  for  the  piers,  when  considered  sepa- 
rate bodies,  the  enclosed  arch  being  of  the  same  curvature 
at  the  vertex,  and  nearest  approaching  to  the  given  arch 
and  pier.     On  the  contrary,  the  theory  of  abutiTient   piers 
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lias  been  considered  by  some  in  a  point  of  view  distinct 
j'roni  ihat  of  arches,  and  indicated  by  the  su|)pnsiti()ns,  that 
the  arch  is  most  api  to  split  in  the  middle  between  the  im- 
post and  the  key-slone;  that  the  superior  vans^&oirs  above 
this  point  of  fracture  are  bound  together,  forming  one 
vaiissoir  or  one  wediie  ;  and  that  the  lower  vaussoirs  arc  so 
attached  to  theabuln)ent  pii^r,  ihat  ibey  also  form  one  stone, 
liable  to  n  volve  on  ihe  external  lower  angle  of  the  par,  by 
the  ueiion  of  the  ujiper  part  of  the. arch,  invoK'ing  li.e  joint 
action  of  a  wedire  or  inclined  plane,  and  lever.  The  sanie 
principles  are  applicable,  wherever  the  joint  of  splitting  may 
be  considered  to  be. 

[To  be  continued  ] 

LXXI.  Notices  respecting  New  Books. 

Extract  from  a  Taper  entitled  "  The  Result  of  Eleven 
Years  Practice  at  the  Original  Vaccine  Fock  Institution^ 
No.  4'j,  Broad  Street,  Golden  Sqi/ai-e,"  ^c.  8vo.  pp.46. 
Printed  by  Reynell,  iSll.     Sold  at  the  Instituiion. 

X  HE  |Hil)lic  must  feel  much  interested  by  this  publication, 
containing  the  results  of  the  practice  of  vaccination  for  a 
longer  period  distmctly  than  any  other  institution  of  a  si- 
milar kind.  Besides,  the  medical  establishment  being  per- 
fectly independent  of  any  pecuniary  remuneration,  but  on 
the  conirarv  supporting  the  Institution  chiefly  at  their  own 
expense;  they  are  not  likely  to  be  vt'arped  in  their  judge- 
ment, nor  to  be  tempted  to  give  unwarrantable  or  exagge- 
rated accounts  to  answer  private  views.  It  is  well  known 
too,  that  this  Society  has  been  the  first  to  make  the  public 
acquainted  with  the  defects  of  vaccine  inocu'ation,  as  well 
as  with  its  advantages. 

After  a  brief  but  very  condensed  history  of  the  new  ino- 
culation, and  a  more  particular  account  of  their  Establish- 
ment, in  uhich  n)enti()n  is  made  of  their  own  attempts  to 
investigate  the  laws  of  agency  of  vaccine  matter,  the  au- 
thors relate  the  more  remarkable  results  of  their  practice, 
'ihey  desire  to  be  considered  as  merely  giving  evidence,  and 
distinctly  disclaim  any  interference  with  the  opinions  or 
facts  asserted  by  others.  For  many  of  these  pjrticulars, 
we  refer  to  the  pamphlec  itself;  but  certainly  they  feel  re- 
sponsible for  the  facts  asserted,  however  great  may  be  their 
discrepancy  from  those  of  other  Reports.  We  shall  notice 
a  few  of  these  facts. 

Matter  taken  early,  /.  c.  before  the  Uth  day,  is  i^iore  efH- 
B  b  4  cacious 


392  Aoiices  respecting  New  Books. 

cacious  than  at  a  later  j)enod  ;  hut  it  is  alleged  that  no  other 
consequences  arise  ;  the  presence  or  ahscnce  of  the  areola  fur- 
nishes no  rule  independent  of  the  period  of  the  pock.  The 
health  does  not  alter  the  matter.  The  rule  for  taking  mat- 
ter should  he  not  according  to  the  day  after  inoculation, 
but  according  to  the  stale  of  the  pock, — hwiusuaLly  the  most 
efficacious  matter  is  hefore  the  6th  or  9th  dav  : — no  mis- 
chief has  hceu  observed  from  the  matter  of  irregular  or  ano- 
malous pocks  ;  hut  it  is  liahle  to  fail  in  producing  the  due 
effect : — no  such  mailer  has  been  seen  as  that  called  spi'rions, 
i.  e.  which  produces  successively  a  disease  mistaken  for  the 
cow- pock,  but  wliich  floes  not  give  security  against  the 
small-pox  : — no  constitutional  afiection  has  been  observed 
on  the  5th  day, as  asserted  on  high  authority,  as  well  as  at  the 
well  known  period  the  Qth  after  inoculation.  Several  in- 
sertions in  the  same  arm  do  not  excite  more  inflammation 
than  a  single  puncture,  but  they  have  the  advantage  of  af- 
fording greater  security. — Constitutional  affections  from 
x'accine  and  varif)lous  matter  have  not  been  observed  to  co- 
exist, so  that  tlure  is  no  risque  Irom  vaccine  inoculation 
when  a  patient  has  been  exposed  to  the  contagion  of  th* 
small-pox. — Not  one  has  died  at  the  Institution,  hut  a  few 
cases  have  been  conmumicated  of  deaih,  by  inflammation 
of  the  arms,  and  one  perhaps  by  convulsions.  A  Table  is 
given  of  the  proj)o;tional  mortality  by  the  small-pox  during 
twelve  years  preceding  vaccine  inoculation  in  London  ;  and 
another  during  the  twelve  years  of  the  practice  of  vaccina- 
tion, to  judge  of  its  influence  in  diminishing  the  mortality 
in  society  by  the  small-pox.  Tt  appears  tliat  about  420 
pers'ons  per  annum  died  fewer  during  the  twelve  years  of 
the  new  inoculation,  than  during  each  of  the  twelve  prc- 
ccdino-  vcars  bci'ore  its  introd;iction ;  vet  the  conclusion 
that  the  diminished  mortality  has  been  occasioned  by  the 
cow-pock  is  liable  to  error,  although  the  probabilitv  is  in 
favour  of  the  inlluence  of  the  iiew  })ract!ce.  With  rci!;nrd 
to  the  grand  question  which  agitates  so  much  the  public 
mind,  and  which  alarms  so  much  particular  families,  viz.  the 
security  against  the  srnall-pox,  it  ap|iears  that  out  of  5000 
registered  patients  wh(j  had  all  gone  through  the  cow-pock 
iu  the  most  distinct  manner,  nine  have  subsequently  taken 
the  small-pox  ;  and  40  more  failures  have  been  substan- 
tiated elsewhere,  exclusive  of  the  lion.  Mr.  Grosvcnor"s 
case,  and  sonie  others  coninumica-cd  since  this  paper  wa? 
read. 

The  very  curious  new  pathological  fact  is  noticed  of  the 
failure  iu  particular  faii3ilie3j  apparently  from  a  congenital 
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unsusccptibility,  so  that  very  often  two  or  more  out  of  se- 
veral children  m  such  families  took  the  small-pox  after  the 
co\v-])Ock.  According  to  the  severest  tests,  a  very  large 
proportion  were  1'ouni.l  unsusceptible  of  small-pox  after  vac- 
cination. Those  who  took  the  small-pox  naturally,  in  at 
least  19  cases  out  of  20,  had  this  disorder  as  mild  as  in  the 
mildest  inoculated  small-pox:  hence  another  new  patholo- 
gical fact,  and  \sitlu)ut  analogy,  that  the  human  animal 
ceconomv,  although  not  rendered  incapable  of  tiie  small- 
pox, may  be  rendered  inca}ial)le  of  this  disease  severely,  by 
undergoing  the  vaccine. — Lastly;  except  perhaps  some 
Slight  eruptive  comphdnts,  no  new  disease  has  been  intro- 
duced by  the  cow-pock. 

In  this  publication  particular  directions  are  given  for  the 
mode  of  conducting  vaccination.  The  rules  also  are  spe- 
cified to  be  observed  by  those  who  claim  the  compensation 
of  five  suineas  on  account  of  having"  been  affected  with  the 
small-pox  after  having  been  certifitd  to  be  secure  by  means 
of  the  cow-pock,  by  the  medical  officers  of  this  Institution. 

Mr.  Gillman,  Surgeon,  of  Highgate,  is  about  to  present 
the  Public  with  a  Treatise  on  the  Bite  of  a  Rabid  Animal, 
being  the  substance  of  an  Essay  which  received  a  prize  from 
the  Koval  Colleoc  of  Suroeons  of  London. 


The  Second  Part  of  the  Philosophical  Transactions  has 
made  its  appearance.     The  following  are  its  contents  : 

11.  On  the  Causes  which  influence  the  Direction  of  the 
Growth  of  Roots.  By  T.  A  Knight,  Esq.  F.R.S.  In  a 
Letter  to  the  Rioht  Hon.  Sir  Joseph  Banks,  Bart.  K.B.P.R.S. 
— 12.  On  the  Solar  Eclipse  which  is  said  to  have  been  pre- 
dicted by  Thalts.  By  FrancisBaily,  Esq.  Communicated 
by  H.  Daw,  Esq.  Sec.  R.S  — 13.  An  Account  of  the  great 
Derbyshire  Dem:dation.  BvMr.  J.  Farcy,  Sen.  In  a  Let- 
ter to  the  Right  Hon.  Sir  Joseph  Banks.^  Bart.  K.B.P.R.S. 
— 14.  An  Account  of  an  Appendix  to  the  small  Intestines 
of  Birds.  By  James  Macartney,  E^q.  F.R.S, — 13.  An  Ac- 
count of  a  vegetable  Wax  from  Brazil.  By  William  Thomas 
Brande,  E>q.  F.R.S — 10",  Astronomical  Observations  re- 
lating to  the  Construction  of  the  Heavens,  arranged  for  the 
Purpose  of  a  critical  Examination,  the  Result  of  which  ap- 
pears to  throw  some  new  Light  upon  the  Organization  of 
the  celestial  Bodies.  By  William  Herschel,  LL.D. F.R.S. 
— 17.  Experiments  to  ascertain  the  State  in  which  Spirit 
exists  in  fermented  Liquors  :  with  a  Table  exhibiting  the 
.'•elative  Vioporiion  of  rure   Alcohol  contained   in  several 

Kinds 
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Kinds  of  Wine  and  some  other  L-qiiors.  By  William 
Thomas  Brande,  Esq.  F.R.S. — 18.  Account  of  a  Liliolo- 
gical  Survey  of  Schthallien,  made  in  order  to  determine  the 
specific  Gravity  of  the  Rocks  which  conjpose  that  Mountain. 
By  John  Playfair,  Esq.  F.R  S. — 19.  Observations  and  Ex- 
periments on  Vision.  By  William  Charles  Wells,  M.D. 
F.R.S. 


LXXII.  Proceedings  of  Learned  Societies . 

ROYAL    SOCIETY. 

Thursday,  Nov.  7.  J.  his  evening  the  Royal  Society  met 
after  the  long  vacation,  the  right  hon.  President  in  the  chair. 
A  mathematical  paper  by  Mr.  Ivory  was  laid  before  the  So- 
ciety, detecting  some  errors  in  Laplace's  Mecanicjiic  Celeste 
on  spheroids.  The  introduction  only  of  this  paper  was  of 
a  nature  to  be  read,  in  which  the  auilior  acknowledoed 
the  talents  and  learning  of  the  French  mathematician,  and 
extenuated  the  mistake  he  was  about'  to  demonstrate  by 
considering  the  immense  extent  of  the  work  which  con- 
tained it. 

Nov.  14.  On  this  evening  another  paper  on  spheroids, 
by  Mr.  Ivory,  was  also  laid  before  the  Society,  and  a  part 
of  its  contents  read.  In  this  the  author  proposed  a  new 
theory  of  spheroids,  after  havino;  examined  that  of  Newton 
and  of  Laplace;  the  latter  he  refuted  in  the  preceding  paper, 
and  the  former  he  showed  was  founded  on  the  assumed 
position  that  the  earth  was  once  an  entire  fluid  mass :  but 
had  that  been  the  case,  its  present  appearance  must  have 
indicated  that  the  fluid  matter  followed  the  laws  of  specific 
gravity  j  which  is  not  the  fact.  He  then  proceeded  to  show 
what  must  be  the  nature  of  a  spheroid  circumstanced  as 
our  globe  is,  and  consisting  of  land  and  water. 

Nov.  21.     A   part  of  a  paper  by  Mr.   Glenie,  on    the 

^quadrature  of  the  circle,  was  read,  in  which  the  author  con-f 

ceives  that  he  has  discovered  a  method  of  approximating  to 

a  solution  of  that  long  discussed  problem  with   sufficient 

accuracy. 

The  introduction  to  an  experimental  inquiry  into  the  na- 
ture, formation,  and  constituent  parts  of  the  blood,  by  Mr. 
Brande,  was  read.  The  author  began  with  noticing  the 
difficulties  and  inaccuracv  of  all  our  methods  of  analysing 
animal  matter;  examined  the  process  adopted  by  Fourcroy 
and  Vauquelin  ;  and  was  hence  led  to  detect  many  of  tiieir 
errors,  and  particularly  their  opinion^  which  has  now  be- 
come 
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come  general,  of  the  existence  of  iron  in  the  blood  ;  which 
he  appears  to  think  wholly  unfounded.  He  look  a  review 
of  the  process  by  which  the  living  animal  converts  its  food 
inl<j  chyle,  and  thence  into  blood  ;  investigated  the  nature 
of  scrum,  and  analyied  this  fluid  with  niuch  greater  minute- 
ness and  scientific -accuracy  than  have  hitherto  been  used. 


LXXIII.  Intelligence  and  Miscellaneous  Articles. 

To  Mr.  Tilhch. 

Sin,  JjRiNG  a  studenl  of  astronomy,  and  possessing  a  very 
scanty  astronomical  apparatus,  I  feel  much  indebted  to 
those  gentlemen  who  liave  kindly  communicated  the  various 
observations  on  the  comet,  that  have  appeared  in  your 
jii'irnal.  The  following  elements  of  the  orbit  deduced 
irom  the  observations  of  Sept.  Alb,  given  in  your  work, 
Combined  with  two  of  my  own  made  with  a  sextant,  Sept. 
30th  and  Oct.  SOth,  will  be  found,  I  believe,  to  represent 
the  whole  series  yet  published  with  considerable  accuracy. 
If  I  am  not  anticipated  in  the  same  results,  you  have  my 
leave  to  publish  them. 

Perihelion  distance  1,03557. 

Passaoe  of  perihelion  Sept.  12lh  at  7*^  31™  GrecnAich 
mean  time. 

Long,  of  ascending  node 140'~'  2-2' 

Inclination  of  the  orbit 73     3 

Long,  of  perihelion 74  ^7 

Retrograde. 

I  am,  sir, 

Your  most  obedient  servant, 

St.  Andrews,  'f     J 

£lst  Oct.  1811. 

P.  S.  1  venture  to  suggest,  what  I  have  often  wished, 
that  the  astronomer  royal,  or  any  other  gentleman  who 
makes  observations  under  a  well  ascertained  meridian,  would 
sometimes  favour  us  by  communicating  in  the  periodical 
journals,  the  observed  times  of  occultations  and  solar  eclipses. 
I  am  satisfied  that  it  would  lead  to  many  observations  of 
the  same  kind  elsewhere ;  and  thus  both  excite  a  spirit  of 
astronomical  observation,  and  improve  the  geography  of 
the  countries  where  our  monthly  publications  circulate. 
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RUSSEL    INSTITUTION. 

A  Course  of  Lectures  on  Electricity,  comprising  the 
History  and  Practice  oF  that  Scicjice,  its  Application  to 
Meteorological  Phaenoincna,  and  the  Extension  of  Chemical 
Knowledge,  will  connnence  at  this  EstablislnntMit  towards 
tlie  close  of  December.  They  are  to  be  delivered  by  Mr, 
George  Singer. 


LIST    OF    PATKNTS    FOR    NEW    INVENTIONS. 

To  Edward  Silvester,  of  Rochester,  in  the  county  of 
Kent,  millwright,  for  his  new  drag  or  skid,  to  be  applied  to 
the  wheels  of  carriages  of  difltTeut  (iescriptions. — Sept.  14, 
1811. 

To  Johannes  Ambrosius  Maas,  of  Hammersmith,  in 
the  county  of  Middlesex,  gent.,  for  his  improvement  in  the 
making  of  vinegar. — Sept.  23. 

To  James  Needham,  of  Islington  Green,  in  the  county 
of  Middlesex,  brewer  and  corn-dealer,  for  his  portable  ap- 
paratus for  brewmg  beer  and  ale  from  malt  and  hops. — 
Sept.  23. 

'J'o  William  Strahan,  of  Poole  Cottage,  in  the  county  of 
Chester,  chemist,  for  his  new  method  of  making  salt. — 
Oct.  1. 

To  John  Miers,  of  the  Precinct  of  the  Savoy,  in  the 
county  of  Middlesex,  jeweller,  for  a  new  method  of  ac- 
celerating the  evaporation  of  liquid  or  fluid  bodies,  destroy- 
ing the  noxious  and  otTensive  effluvia  arising  from  spent 
soap  lyes,  or  other  liquid,  fluid,  or  solid  substances,  and  ge- 
nerating an  increased  degree  of  heat  without  additional 
fuel. — Oct.  30. 

To  Frederick  Koenig,  of  Castle-street,  near  Finsbury- 
square,  printer,  ior  further  improvements  on  his  method 
of  printing  by  means  of  machinery. — Oct.  30. 

To  Richard  Witty,  of  the  town  of  Kingston-upon-Flull, 
gent,  for  his  further  improvements  in  his  invention  for  the 
construction  of  steam  engines,  secured  by  letters  patent 
bearing  date  the  11th  day  of  February   1-810. — Oct.  30. 

To  Joseph  C.  Dvcr,  of  Boston,  State  of  Massachussets, 
one  of  the  United  States,  now  residing  in  Grav's  Inn,  mer- 
chant, who,  in  consequence  of  a  conniiunication  made  to 
him  by  a  certain  Foreigner  residing  abroad,  is  become  pos- 
sessed of  certain  machinery  to  be  used  and  applied  in  ma- 
juifacturing  cards  for  carding  wool,  cotton,  silk,  flax,  and 
tow,  and  other  fibrous  materials  of  the  like  description. — 
Oct.  30. 

To 
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To  Richard  Lomax  Martyn,  of  Tillington,  in  the  county 
of  Sussex,  clerk,  for  an  insiruniciU  for  hoeing  turnips,  and 
for  other  farming  purposes,  which  he  denominated  an 
''  Agricultural  lloe." — Ocr.  30. 

To  William  Rudder,  of  jjirmingham,  in  the  county  of 
Warwick,  cock-founder  and  warming-pan  maker,  for  cer- 
tain improvements  in  the  construction  of  cocks  used  for 
the  purpose  of  drawinji;  ale,  porter,  beer,  cyder,  wine, 
water,  and  other  liquids  and  fluids. — Oct.  30. 

To  Thomas  Davies,  of  Brewer-street,  in  the  county  of 
Middlesex,  goldsmith,  for  certain  improvements  \n  the 
construction  of  buckles  for  various  purposes. — Oct.  30. 

To  John  Curr,  of  Bellevue  House,  in  the  parish  of 
Sheffield,  in  the  county  of  York,  gent,  for  certain  methods 
of  laving  or  making  ropes,  wherel)y  the  strands  after  being 
hardened  are  kept  in  more  regular  distention,  and  the  ropeS 
are  more  uniformly  twisted  than  when  laid  by  the  sledge. 
— Oct.  30. 

To  Thomas  Pearsall,  of  Willsbridge,  in  the  county  of 
Gloucester,  iron-master,  for  a  new  method  of  construct- 
ing iron  work  for  certain  parts  of  buildings. — Oct.  30. 

To  John  Lowndes,  of  Hollen- street,  Soho,  in  the  county 
of  Middlesex,  modeller,  for  an  improveii  method  of  warm- 
ing or  heating  baths. — Oct.  30. 

To  William  Close,  of  Dalton,  in  the  county  palatine  of 
Lancaster,  apothecary,  for  his  improvements  in  trumpets  of 
diflerent  denominations,  namely,  the  treble  or  common 
trumpet,  the  French-horn  or  tenor  trumpet,  and  the  bugle- 
horn. — Nov.  2. 

To  Charles  Broderip,  of  Great  Portland  Street,  in  the 
iounty  of  Middlesex,  gent,  for  certain  improvements  in  the 
mode  of  constructing  stean\  engines. — Nov.  2. 

To  Charles  Random  De  Berenger,  formerly  of  Germany, 
but  now  residing  in  i'all  Mall,  in  the  county  of  iVliddlesex, 
gent,  who,  in  consequence  of  information  received  from  a 
certain  learned  Foreigner  residing  in  pans  abroad;  and  from 
various  researches  and  experiments  made  by  himself,  hath 
found  out  certain  iucans  of  producing  a  valuable  oil,  and 
also  soap  and  barilla,  and  a  black  colour  or  pigment.— 
Nov.  2 1 . 

To  Joseph  Baker,  of  Butler's  Green,  near  Cuckfield,  in 
che  county  of  Sussex,  navy  contractor,  for  an  improved 
method,  bv  means  of  machinery,  of  kneading  dough  with* 
out  manipulation. — Nov.  C3. 

To  James  Adam,  of  Pctkeilony,    in  the  county  of  Perth, 

esq.  for  a  new  method  of  drying  malt,   and  all  other  kinds 

of  grain  and  seed. — ^Nov.2C.  meteoro- 
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To  Mr.  Tilloch. 

Sir,  /1n  account  having  appeared  in  several  of  the  daily 
rewspaperSj  of  a  large  meteor  seen  in  the  neighbourhood 
of  London  in  the  evening  of  Thursday  the  7tn  instant,  1 
proceed  to  communicate  to  you  such  particulars  relating  to 
it,  as  I  have  been  able  lo  collect  from  several  persons  who 
saw  it  at  Hackney.  According  to  their  account  it  appeared 
about  five  jninutes  before  nine/ o'clock  in  the  north,  and 
moved  in  a  direction  to  the  west:  its  motion  was  not  re- 
gular in  a  straight  line,  nor  in  a  uniform  curve;  but  it  leaped 
forward  by  successive  jerks,  describing  a  sort  of  undulaied 
track  ;  and  they  represented  it  as  being  of  considerable  mag- 
nitude :  alter  being  visible  for  some  seconds,  it  apparently 
entered  a  cloud  and  disappeared.  The  circumstance  of  its 
•  peculiar  motion  is,  T  thifik,  worthy  of  record;  and  if  any 
of  your  readers  should  have  made  observations  on  it,  at  any 
considerable  dist.uue  from  London,  I  should  be  obliged  to 
them  lo  communicate  the  same  in  the  Philosophical  Ma- 
gazine. 

In  investigating  the  causes  of  these  luminous  accensions, 
I  think  we  may  perhaps  be  assisted  by  observing  and  noting 
down  accurately  the  peculiarities  remarkable  in  the  difi'erent 
kinds  of  then),  which  trom  time  to  tinie  appear.  The 
very  large  son,  which  occasionailv  are  seen,  such  for  exam- 
ple as  tliat  nr.morable  u'cltor  which  happened  on  the  l&th 
of  August  178:3,  or  the  large  one  rtcently  observed  at  Ge- 
neva, are  not  numerous  enough  to  admit  uf  being  arranged 
under  anv  general  description  ;  besides  that  there  are  pecu- 
liarities in  all  of  tliem,  whereby  each  differs  from  every  other. 
But  the  smal  er  kind  which  appear  in  common  seeuj  to  me 
to  be  of  three  distinct  varieties,  and  appear  to  derive  their 
particular  character  from  the  kind  c-f  weather  in  w  hieh  ihey 
happen. 

1  iie  most  common  sort  are  those  very  small  meteors 
which  are  prevalent  in  clear  iVosiy  winter  nights,  and  in- 
deed in  summer  also  when  there  are  dry  easterly  winds  and 
verv  clear  skies.  They  have  very  nmch  of  the  appearance 
of  the  real  stars,  and  have  probably  tron.  this  circuiiistance 
derived  their  vulgar  name  :  they  leave  little  or  no  train 
behind  them,  and  shoot  along  in  straight  lines  generally 
obliquely  downwr-id,  but  someiimes  horizontally. 

The  second  kind  are  larger  and  more  brilliant,  and  ge- 
neral Iv 
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nerally  appear  in  warm  summer  evenings,  particularly  when 
cirrocumidus  and  thunder  clouds  abound  :  some  of  them 
are  verv  beautiful, and  give  nmch  light:  they  vary  some- 
what in  colour  and  size. 

The  third  sort  are  strikingly  different  from  the  two  above 
mentioned  :  they  are  generally  small,  and  of  a  beautiful 
blueish-wlute  colour;  l)ut  their  peculiar  characteristic  is  that 
of  leaving  long  white  trains  bchuul  ihcm,  which  remain 
visible  for  some  seconds  in  the  trad  in  which  the  meteors 
have  gone.  These  tads  seem  to  be  lost  by  dispersion  ;  they 
appear  to  fly  off"  from  all  points,  increasing  in  breadth  as 
they  become  fainter,  till  at  last  they  cease  to  be  distinguish- 
able. They  aie  generally  seen  in  the  intervals  of  showery 
weather,  and  are  most  prevalent  before  the  occurrence  of 
high  wind;  of  which  they  have  been  considered  by  Virgil 
as  a  certain  prognostic*.  These  lummous  tails  have  so 
much  the  appearance  of  the  burning  of  some  gas,  that  f 
have  been  induced  to  propose  it  as  a  question,  Whether  hy- 
drogen may  not  be  so  diffused  in  the  atmosphere,  that  it 
may  be  lighted  by  the  meteor  as  it  passes  through  itf? 
From  what  I  have  been  able  to  observe,  these  tails  seem  to 
result  rather  from  S()me  such  diff"used  gas  set  on  fire  by  the 
meteor  in  its  passage,  than  from  any  of  the  luminous  sub- 
stance of  the  meteor  left  behind  it.  It  may  be  also  remarked, 
that  if  the  larger  kind  of  meteors  happen  at  the  same  time 
that  these  caudate  meteors  are  prevalent,  they  always  leave 
the  tail  behind  them|. 

I  shall  not,  at  present,  speculate  further  on  the  causes  of 
igneous  meteors  in  general,  nor  on  the  varieties  in  the  state 
of  the  atnrosphere,  by  which  their  peculiarities  may  be  ef- 
fected, hoping  that  meteorologists  will  note  them  down  ac- 
curately in  their  journals. 

I  remain,  sir,  your  humble  servant, 

Clapton,  Nov.  15,  1811.  ThOMAS    FoRSTER. 

*   Georgic.  lib.  1. 

f  The  separation  of  the  gases  of  water  has  been  noticed  by  M.  B.  P. 
Van  Mons. 

X  The  train  of  light  which  the  common  mereors  or  falling  stars  appear  to 
leave  hehincl,  and  which  lasts  scarcely  a  moment,  is  pnbably  only  a  halluci- 
nation of  virion  like  the  £ioXixoffx,n»i  iyx'i  sung  by  Homer,  and  quoted  by 
Dr.  Darwin,  Znon.  seer.  iii.  5.  3. — to  which,  as  well  as  to  his  paper  De  Ocu- 
loTum  Sjicctris,  I  refer  the  reader. 
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METEOROLOGICAL   TABLE, 

By    Mr.  Gary,  of  the  Strand, 
For  November  1813. 
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33 

42 

40 
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10 
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22 

40 

48 

32 
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12 
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23 

28 

43 

34 

•19 

0 
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36 

46 

37 
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43 

51 

42 
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0 
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47 

43 

•38 

7 
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>J 
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ERRATA. 
Page  308,  in  the  Observations  of  the  Comet, 
Oct.  2.  for  b»  5°  45'  46"  Lo7?g.  read  o»  24»  14'  51" 
^ct.  12.  for  229"  S9'  28"  A.  R.  read  229°  31'  28". 


L   401    ] 

LXXIV.  Some  Spcculalions  on  the  Analogy  Lclwten  Man 
and  the  Bnttc  Creation.     Bij  AuTiiuu  iViowr.ii,  Esq. 

[No.  in.] 

jLn  endeavouring  to  prove  that  the  lower  animals  possess 
an  intelleetual  principle,  whose  powers  and  faculties  answer 
to  the  definition  ol  the  human  soul :  J  have,  it  is  true,  cited 
only  one  instance,  and  that  ot  a  domestic  quadrujied.  1 
conceive,  however,  that  it"  it  is  satisfactorily  shown,  that 
even  one  individual  of  the  brute  creation  has  displayed  in 
its  actions  a  power  of  perception,  memory,  intelligence, 
and  volition  ;  and  if  at  the  same  time  it  is  certain  that 
these  powers  and  faculties  can  be  exerted  only  by  some 
principle  essentially  the  same,  or  analogous  to  the  soul  of 
man,  then  it  must  be  a  fact  lirmly  established,  that  other 
animals  besides  our  own  species  possess  some  such  same 
or  analogous  principle. 

It  is  not  by  siin[ily  attending  to  the  more  intricate  actions 
of  the  lower  animals,  that  we  alone  discover  signs  of  an  in- 
tellectual principle  more  independent  in  its  operation  than 
the  law  of  instinct;  we  must  ascend  yet  higher:  let  us  re- 
flect on  the  passions  and  feelings  which  supply  motives  to 
such  actions,  and  we  shall  then  be  sensible  of  a  closer  ana- 
logy between  men  and  the  brutes,  than  the  pride  of  many 
of  the  former,  perhaps,  will  sufler  them  to  acknowledge. 
Observe  a  Newfoundland  dog  plunge  into  the  water,  and, 
seizing  the  hair  of  his  drowning  master,  draw  him  in  saiely 
to  the  shore.  Look  at  a  terrier  guarding  for  three  months 
the  remains  of  his  benefactor,  his  friend  and  com|)anion, 
who  perished  on  a  njountain.  Shall  we  say  that  these  ani- 
mals acted  merely  from  instinct  ?  from  no  other  cause 
than  a  certain  blind  impulse,  and  without  any  view  to  con- 
sequences ?  Shall  we  assert  that- Providence  had  so  or- 
ganized their  frames,  had  so  subjected  them  to  the  myste- 
rious uncontrollable  influence' ot  a  certain  law,  that  ihty 
could  not  have  acted  otherwise  ?  Will  the  warmest  advo- 
cate for  the  superiority  of  his  species  deny,  that  in  the  first 
instance  a  dog  fell  as  deeply,  reasoned  as  acutely,  and 
acted  as  wisely,  as  he  himself  could  have  done  ?  When  the 
little  terrier  lost  his  master,  is  it  fanciful  to  suppose  that 
his  mind  dwelt  with  gratitude  on  the  remembrance  of  a  be- 
nefactor who  had  so  often  fed,  so  tendeily  caressed  him  i — 
Ko  : — he  doubtless  recalled  to  his  recollection  a  thousand 
acts  of  kindness  ;  at  the  expiration  of  three  months  he  was 
still  watching  his  remains: — and  did  not  this  creature  di- 
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splay  as  much  scnsibililv  and  real  feeling  as  half  our  species- 
would  have  done  at  the  loss  of  such   a  friend  ?     Was  it 
chained  to   the  spot  by  the  nic?hanisni  of  a  clock-work 
principle?  No,  no  :  let  us  acknowledge  that  other  animals 
are  soineiimes  as  intelligent  as  ourselves  j — let  us  adore  the 
Creator  of  the  universe,  who  in  giving  to  brutes  an  intel- 
lectual principle  capable  of  memory,  volition,  and  possess- 
ing  in  a  limited  degree  the  faculty  of  reasoning,  has  not 
only  provided   for  their  immediate  wants,  but  graciously 
multiplied  their  means  of  happiness.     It  is  natural  to  sup- 
pose tiiat  the  lower  animals  enjoy  from  their  cogitations  a 
very  high    degree   of  pleasure.     A  beast,  a  bird  of  prey, 
reposing  in  the  solitary  gloom  of  a  deep  forest,  when  not 
actually  sleeping,  enjoy  a  positive  happiness,  from  the  re- 
collection of  their  last  meal;  from  the  anticipation  of  an- 
other ;  or  in  forming  va2;ue  plans  for  surprising  their  next 
prey,  when  hunger  shall  impel  them  to  pursue  it.     A  little 
bird  confined  in  a  ea2;e,  and  supplied  with  a  sufficiency  of 
food,   is   happy  either  in  motion,  or  when  sitting  on   its 
perch;  it  observes  the  actions  of  others,  or  gives  itself  up  to 
a  succession  of  confused  ideas, of  which  perhapsit  is  scarcely 
sensible,  and  uhich  leave  not  a  trace  behind.     If  we  will 
not  allow  that  brutes  ever  think  ;  if  we  suppose  them  inca- 
pable of  a  single  idea,  however  simple  ;  it  must  certainly  fol- 
low, that  they  are  niere  automatons,  moved  by  meciianisra: 
but  if,  as  appears  evident,  they  are  capable  of  thought,  it  is 
equally  clear  that  they  must  have   a  sou!  ;  for   thought  is 
an  act  of  the  mind,   and  mind   (though  as  a  .substantive  it 
is  a  word  which  sometimes  expresses  a  pmver  or  faculty  of 
the  soul)  in  its  largest  sense  is  synonymous  with  soul. 

Let  it  not  be  thought  that  I  wish  to  degrade  men  to  the 
rank  of  yahoos,  and  insinuate  that  they  are  inferior  beings 
to  horses.  Many  people,  I  know,  will  think  it  almost  im- 
pious to  suppose  a  dog  to  have  a  soul,  becaui^e,  they  will 
say,  the  human  soul,  though  now  degraded  by  sin,  was 
originally  as  much  an  emanation  from  the  Creator,  as  a 
ray  of  light  is  ah  en)anation  fron)  the  sun;  and  the  word 
itself  implies  an  immortal  spirit.  But  these  are  objections 
which  appear  to  be  supported  neither  by  reason  nor  com- 
mon sense.  Man  in  his  most  perfect  slate  was  '•'  lou-er  than 
the  angels ;"  the  highest  of  aichangels  we  must  suppose 
infinitely  belovv'  the  Deity,  as  the  lowesiof  the  angels  is  be- 
low that  archangel.  Rays  of  light,  proceeding  from  the 
sun,  may  be  more  or  less  imperfect  and  obscure  by  passing 
through  bodies  of  a  diflVrent  density;  light,  as  well  as  air, 
is  capable  of  deterioration :  but  the  Almighty  is  as  perfect 
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in  his  nature  as  in  liis  atlrib.utos;  whatever  is  an  emanation 
from  his  essence  must  be  as  perfeet  as  that  essence, — else 
must  that  essence  itseU'  be  capable  ol  iniperlection.  if  the 
ray  ot  divine  hght  is  not  as  pure  and  jK'rfci.  t  as  the  source 
from  wht^nce  it  emanates,  it  is  ])hiin  that  a  capabihty  of 
imperfection  mu'^t  previously  have  existed  in  the  whole  of 
which  it  is  a  part.  But  this  capability  is  incompatible  with, 
perfection,  and  we  suppose  God  to  be  a  perfect  being.  The 
soul  of  man,  therefore,  as  well  as  those  beings  wliom  we 
call  angels,  must  as  necessarily  have  been  created  as  tlie 
dust  we  tread  upon.  A  created  soul  is  as  dependent  ior  its 
existence  on  the  Creator,  as  are  any  of  the  material  objects 
by  which  we  are  surrounded,  and  can  only  become  im- 
iportal  by  his  permission  ;  as  motion  cannot  continue  but 
by  a  repetition  of  impulse,  or  the  constant  action  of  the 
Jaw  by  which  it  first  began.  Set  an  ourang-oufang,  indeed, 
or  the  most  sagacious  brute,  by  the  side  of  a  D.D,  an 
LLD.,  or  an  F.R.S. ;  compare  their  respective  powers, 
faculties,  and  qualiiies,  and  the  difTerence  will  be  certainly 
so  great,  that  it  will  appear  shocking  to  make  any  com- 
parison between  them,  and  not  easy  to  imagine  that  the 
one  can  have  an  intellectual  principle  analogous  to  that  of 
the  other.  They  were  brought  into  the  world  for  very  dif- 
ferent purposes;  the  one  to  enlighten  and  improve  mankind, 
and  the  other  to  fill  up  a  gradation  in  the  great  scale  of 
animated  beings.  To  answer  these  different  ends,  their 
capacities  were  differently  proportioned  ;  and  the  man  is  de- 
stined for  immortal  2;l<Jrv,  while  the  brute  must  perish  when 
he  ceases  to  breathe.  But  let  us  not  look  only  at  the  top 
of  the  scale,  but  contemplate  human  nature  in  its  most  sa- 
vage as  well  as  in  its-most  civilized  state.  The  lowest  of 
the  human  species  are  said  to  be  the  Andamans,  a  race  in- 
habiting islands  of  that  name  on  the  eastern  side  of  the 
bay  of  Bengal.  Their  mode  of  life  is  degrading  to  human 
nature;  and,  like  brutes,  their  whole  lime  is  spent  in  starch. 
of  food.  In  the  morning  they  rub  their  skins  with  mud, 
and  wallow  in  it  like  buffaloes,  to  prevent  the  annoyance  of 
insects.  Their  dwellings  are  the  n)ost  wretched  hovels 
imaginable.  An  Andaman  hut  may  be  considered  as  the 
rudest  and  most  imperfect  aitempt  of  the  human  race  to 
procure  shelter  from  the  weather.  Three  or  four  sticks  are 
planted  in  the  ground,  and  fastened  together  at  the  top  in 
the  form  of  a  cone,  over  wiiieh  a  kind  u'x  thatch  is  formed 
with  the  branches  and  leaves  of  trees.  An  opening  is 
left  on  one  side,  just  large  enough  ty    cieep  into,  and  the 
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ground  beneath  is  strewed  wiih  dried  leaves, upon  which  they 
lie*.  Consider  also  the  many  tribes  of  human  beings  on 
the  coast  of  New  Holland,  whose  lives,  with  little  variation, 
are  spent,  like  those  of  brutes,  in  the  pursuit  of  prey  and  in 
gratifying  their  appetites  :  with  these,  and  iiot  with  mem- 
bers of  learned  societies,  let  us  compare  an  eagle,  a  wolf, 
an  ourang-outang,  or  a  dog ; — observe  their  intellectual 
powers  displayed  in  their  daily  actions,  their  pursuits,  their 
habits,  their  passions,  their  feelings  ; — is  it  too  degrading 
to  our  nature,  does  it  savour  of  impiety,  to  believe  that  these 
beings  are  in  many  respects  equally  rational,  equally  free 
.agents? 

Between  an  Andaman  and  a  Sir  laaac  Newton  there  ap- 
pears to  me  to  exist  as  great  a  distance  as  between  an'  An- 
daman and  an  ourani!;-outan<2; :  vet  would  it  be  too  revolting; 
to  the  pride  of  a  Sir  Isaac,  to  acknowledge,  that  though  the 
savage  was  governed  far  more  by  instinct  than  bv  reason, 
yet  it  was  possible  that  he  might  possess  a  soul  as  well  as 
himself?  If  we  reject  with  due  abhorrence  and  contempt 
the  revolting,  silly  idea,  that  God  created  this  world  and 
its  inhabitants  as  a  display  of  power,  and  merely  for  his 
own  glory ;  and  that  he  keeps  the  most  numerous  part  of 
animated  beings  under  the  control  of  instinct,  to  make 
that  power  and  glory  more  conspicuous  ; — if,  instead  of  this, 
we  believe  that  the  Almighty  undertook  the  work  of  crea- 
tion for  the  diffusion  of  happiness, — the  face  of  creation  will 
wear  a  very  different  appearance.  Instead  of  this  fair  earth 
being  created  for  a  display  of  omnipotence-,  and  destined 
for  the  use  of  an  animal,  certainly,  not  aUvays  the 'most 
respectable  of  living'  creatures;  instead  of  viewing  a  mul- 
titude of  automatons  moved  by  clock-work,  and  made 
solely  for  the  use  of  lordly  man;  we  shall  behold  myriads 
of  beings  called  into  existence  for  very  different  purposes 
indeed,  but  all  to  serve  as  means  to  one  great  end,  the  dif- 
fusion of  happiness.  We  shall  behold  the  lower  animals 
possessing  a  soul,  or  intelligent  principle,  analogous  to  that 
which  animates  the  human  species;  as  far  as  it  reaches,  as 
rational,  as  free  as  indi-pendent;  but  more  limited  in  its 
powers,  and  confined  only  to  subjects  of  observation  and 
experience.  These  animals  think,  reason,  will,  and  act;  but 
they  are  spoken  of  in  Scripture,  as  of  "  beasts  that  perish." 
Atmihilation,  however,  is  to  them  no  evil.  The  brutes  in 
this  world  are  in  general  much  happier  than  man.  Our 
superior  misery  is  as  strong  a  proof  of  our  immortality  as 

*  Aiiatic  Researches,,  iv.  p,  390  and  391, 
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our  superior  faculties.  'I"he  phicuonicna  then  which  the 
brutes  exhibit  l)y  their  actions,  auiliorizc  us  to  conclude 
that  they  possess  a  soul,  or  intelligent  principle,  analogous 
in  its  essence  to  that  of  our  own,  but  more  limited  in  its 
powers  and  capacity'^. 

That  natural  difference  of  intellect  which  we  observe  be- 
tween a  dog  and  a  dormouse,  between  a  dunce  and  a  man 
of  genius,  is  undoubtedly  owing  to  some  difference  in  the 
sentient  or  cogitative  substance;  it  cannot  be  ascribed  to 
matter,  for  matter  is  continually  changing;  and  though  a 
man  at  thirty  has  n(;t  a  particle  of  the  same  body  which 
he  had  at  ten  vears  of  age,  yet  it  is  very  plain  that  he  may 
be  as  great  a  blockhead.  Tliat  such  a  disparity  in  mental  ca- 
pacity is  owing  to  an  entire  difference  in  the  essence  of  the 
soul,  camiot  be  supposeii ;  for  although  it  is  equally  easy 
for  Providence  to  endow  the  most  opposite  substances  with 
similar  intellectual  powers,  vet  the  simplest  hypothesis  h 
always  \o  be  preferred  as  the  most  prol)able;  for  nature  al- 
ways acts  by  ihe  simplest  plan,  and  seldom,  if  ever,  deviates 
from  general  laws  to  accomplish  particular  phcenomena. 
That  gradation,  then,  of  intellectual  capacity,  which  di- 
stinguishes from  each  other  individuals  of  the  human  spe- 
cies, as  well  as  of  the  brute  creation,  is  to  be  ascribed,  not . 
to  an  entire  difference  in  that  ;.ul)siauce  called  the  soul,  hut 
to  a  different  modilication  of  that  substance.  But  it  will 
be  asked.  What  is  that  .«il)stance  ?  and  hiiw  is  it  moditied? 
The  essence  of  (he  soul,  which  has  been  a  subject  for 
speculation  to  philosophers  of  every  age,  has  ct-rtainly 
given  rise  to  many  extraordinary  theories;  and  it  would  be 
thought  folly  to  waste  much  time  and  paper  on  a  topic 
which  no  human  capacity  can  ever  satisfactorily  explain. 

*  in  the  article  Instinct,  in  the  new  Cyclopredia,  we  read  the  followinj;;-: 
"  AVl'.en  we  see  brutes  thus  using  means  to  obtain  their  eucU,  as  well  as  our- 
selves, must  we  not  conclude  that  they  reason  ?  V>'hen  the  cat  watches  for 
hours  in  ijilent  expectation  of  her  prey;  when  the  liound  traverses  a  wide 
extent  of  country  in  the  chase,  ihey  show  as  much  perieverinjj  votuataritv 
as  man  can  boast."  If  I  know  any  thinjc  of  the  me.uiing  of  words,  this  is 
as  much  as  to  say  that  brutes  do  sometimes  reason,' and  act  from  reason,  and 
that  they  have  a  power  of  vohtion.  But  at  t!ie  end  of  the  same  article  we 
are  thu;  given  the  sum  oi  the  ar  rument:  "  th'.is  we  see  that  animals  pcr- 
torin  certain  operations  vyhich  are  neither  rulKiim!,  habitual,  nor  mechanical  ^ 
and  although  it  cannot  be  doubted  but  some  of  them  reason  in  seveml  in- 
stances, still,  even  from  the  short  details  now  given,  we  canno:  allow  that 
itieir  natural  operations  are  performed  with  a  view  to  co-.iseqiiences."  But 
do  brutes  reason,  or  do  thi.*  not .'  If  they  do,  then  some  of  their  actioiu 
r-jst  l-e  ratiniiti! ;  if  they  do  iiot,  they  act  entiiely  from  the  law  of  iintir.ct, 
p  law  which  they  can  neither  alter  nor  control ;  and  their  actions  are  thc:i 
as  purely  mechanical  as  is  the  movement  of  the  minute  hand  on  th.e  dial- 
platc  of  a  timrpie^e. 
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Language  being  entirely  relative  to  objects  with  uhich  we 
are  siirroi,inclecl,  and  which  we  call  matenal,  it  is  impossible 
to  build  any  hv[)olhcsis  on  the  nature  or  essence  of  the  soul, 
without  conveyino-  to  the  reader  an  idea  of  a  material  sub- 
stance; and  it  appears  to  me  of  little  consequence,  whether 
we  ima<j:ine  the  soul  to  be  material  or  immaterial.  What 
is  meant  by  the  word  spirit  ?  It  \\  ill  be  answered.  An  im» 
material  something  in  which  thinking  is  inherent.  But 
what  reason  have  we  for  supposmg  tliat  this  something, 
this  soul,  may  not  be  a  portion  of  subtile  matter  ? — not  a 
medullary  substance  like  the  brain,  or  a  combination  of 
particles  similar  to  those  which  compose  our  bodies;  such 
matter  is  divisible,  undcriioino-  changes  everv  moment,  and 
by  its  nature  liable  to  corruption  :  but  can  we  suppose  no 
matter  with  extension,  but  indivisible  and  incorruptible? 
Is  it  impossible  for  such  a  substance  to  exist  ?  It  is  indeed 
plain,  that  the  idea  of  corporeal  substance  is  as  ren)ole 
from  our  conception,  as  that  of  spiritual  substance,  or 
spirit.  We  conclude  that  the  operations  of  the  mind, 
thinking,  reasoning,  &c.  cannot  subsist  of  themselves,  nor 
can  we  aj^prchend  how  they  can  bclono-  to  bodv,  or  be 
produced  by  it.  We  therefore  think  these  the  actions  of 
some  other  substance,  \\hieh  we  call  .spirit.  Of  matter  we 
have  no  other  idea  or  noticm,  but  something  wherein  those 
many  sensible  qualities  which  afff  ct  our  senses,  to  subsist. 
We  have,  therefore,  as  clear  a  notion  of  the  substance  of 
spirit,  as  we  have  of  body  ;  the  one  ijeiii'j;  supposed  to  be 
(without  knowing  what  it  is)  the  sul)sti-atuin  lo  those  sim- 
ple ideas  we  have  from  witliout,  and  the  other  (with  a  like 
ignorance  of  what  it  is)  to  be  the  substratum  to  those  ope- 
rations which  we  experience  in  ourselves  within*.  Again, 
*'The  immediate  objects  of  sense,  philosophers  have  agreed 
to  term  qualities,  which  they  conceive  aj  inhering  in  some- 
thing which  is  called  their  subject,  or  substratum.  It  is 
this  substrat.um  of  sensible  qualities,  which  in  the  language 
of  philosophy  is  denominated  matter:  so  that  matter  is 
not  that  which  we  immediately  see  and  hat»dle,  but  the 
concealed  subject  or  support  of  visible  taneil)Ie  (jualiiiesf." 
Spirit  and  matter,  therefore,  are  merely  an  arbitrary  union 
of  certain  letters,  to  signify  \.\\c>  substratums,  or  two  some- 
things, we  know  not  what,  on  which  to  rest  certain  quali- 
ties : — But  is  it  impossible  to  suppose  a  third  substratum 
to  exist,  supporting  a  union  of  qualities  drawn  from  the 
two  former?  Let  us  imagine  a  something,  to  wliich  belong 
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all  the  operations  of  the  miiul,  with  incorruptible  parts 
and  iiidivisibilitv  ;  what  shall  ue  call  tliis  snniL'thing,  or 
ihis  substratum  which  suj)porls  these  qualities?  It  cannot 
strictly  be  called  matter,  for  to  matter  belongs  the  quality 
of  divisibility  ;  neither  is  it  spirit,  for  spirit  we  allow  to 
have  neiiher  parts  nor  extension.  Whatever  we  agree  to 
call  it,  it  is  not  an  improbable  conjecture,  that  such  a  some- 
thing with  such  (juaiities  may  exist.  Tliai  the  soul  of 
man  is  ])Owerfu!!v  acted  upon  and  ir.fluenccd  bv  matter; 
that  it  is  often  held  in  subjection  by  the  body,  and  slronglv 
oppressed  by  physical  causes,  cannot  he  denied :  but  pure 
spirit  is  independent  of  matter.  Were  our  souls  purely 
fpiritual  and  immaterial,  our  mental  constitution  would  be 
lotally  ditiercut  ;  we  should  be  divinities,  instead  of  human 
tieings.  Eniilishmen  would  not  then  shoot  themselves  on 
a  toiigy  dav,  nor  lunatics  grow  w(M-se  when  the  moon 
changed.  But  at  present  surrounding  objects  act  upon  our 
material  bmlies,  to  which  ilicry  have  an  aiTmiiy  ;  this  action 
operates  on  the  soul,  through  the  medium  of  our  nerves 
and  fluids;  and  as  no  matter,  as  far  as  we  have  reason  to 
suppose,  can  aci  on  other  substances  than  tlioic  to  which 
it  has  some  affinity,  how  coidd  our  nerves  operate  on  the 
soul,  or  sentient  principle,  if  that  soul  was  purely  spiritual, 
and  had  no  affinity  to  matter?  I  will  imagiiK'  a  very  subtile, 
invisible,  ethereal  substance,  whose  parts  adhering  together, 
by  a  strong  principle  of  attraction,  are  indivisible  by  less 
power  than  that  of  Onmipotence  ;  \  will  suppose  this  sub- 
stance to  be  placed  in  the  brain.  God  has  endowed  it  with 
an  intelligent  pawcc  ;  with  thought,  reason,  and  volition  ; 
and  ideas,  which  exercise'these  faeuiries,  are  conveyed  to 
it  from  external  objects,  lhrou2;h  the  medium  of  the  senses; 
— how,  or  in  what  manner,  1  do  not  conjecture  ; — but  it  is 
as  easy  to  suppose  one  son)ething,  we  know  nor  what,  to 
think,  as  another  something  of  which  we  are  equally  igno- 
rant. This  substance,  which  is  the  soul,  is  in  different  ani- 
mals (both  men  and  brutes)  of  a  different  degree  of  tenuity  ; 
and  this  difference  of  tenuity  is  the  cause  of  that  gradation, 
of  intellect  which  regulates  the  scaie  of  an. mated  beings. 
Ideas  conveyed  to  souls  difierently  tenuous,  produce  a 
stronger  or  a  lainler  impression  in  exact  proportion  to  the 
degree  of  tenuity ;  as  rays  r/f  light  passing  through  bodies 
more  or  less  dense,  will  differently  illuirnne  the  oI)j;'ct  0:1 
wliich  they  fall.  Is  there  any  thing  improbable  or  revolting  in 
this  theory?  Certainly  not.  If  I  suppose  the  soul  to  be  ma- 
terial, T  do  not  assert  that  a  certain  organization  of  matter 
Will  produce  thought;  or  that  thought  is  produced  by  mo- 
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tion,  and  is  the  inevitable  effect  of  a  certain  law.  Mind 
can  only  he  produced  by  the  operation  of  a  first  cause, 
which  cause  is  an  all-powerful  Deity:  but  it  is  surely  as 
easy  for  him  to  impart  certain  powers  and  faculties  to  one 
substance  as  to  another;  and  to  make  that  substance  indi- 
visible, incorruptible,  and  immortal.  From  the  universal  use 
of  '  blockhead,'  '  thickhead,'  and  other  expressions  of  a  like 
meaning,  it  is  evidently  the  implied  opinion  of  mankind, 
that  want  of  intellectual  capacity  is  produced  bv  a  cause 
similar  to  that  of  a  substance  in  a  state  of  condensation. 
An  exercise  of  the  faculties  has  undoubtedly  a  tendency  to 
render  the  sentient  substance  more  tenuous,  and  more  fitted 
for  thought  and  observation  j  while  illness,  or  any  cause 
which  tends  to  derange  the  nerves  and  fluids,  may  be  sup- 
posed to  condense  it,  and  render  it  less  sensible  to  the  im- 
pression of  ideas.  Jn  sleep,  the  bodily  functions  still  con- 
tinue; the  nerves  retain  their  irritability,  the  heart  and  ar- 
teries continue  their  pulsation.  It  is  probable  that  sleep  is 
produced  more  by  a  change  in  the  sentient  substance  than 
in  the  body,  though  that  change  may  be  affected  by  phy- 
sical causes  of  which  we  have  no  conception.  If  it  will 
not  appear  too  extravagant  a  conjecture,  I  would  suppose 
that  this  insensibility  to  external  objects  is  owing  to  the 
action  of  matter  on  the  soul,  which  it  renders  too  con- 
densed to  receive  ideas  :  the  sounder  the  sleep  is,  the  more' 
perfect  the  condensation  :  when  sleep  is  imperfect,  memory 
is  at  work,  and  presents  to  our  minds  a  succession  of 
broken  and  confused  ideas,  and  these  ideas  will  be  clearer 
as  sleep  is  more  imperfect,  for  then  the  soul  will  be  more 
tenuous. 

When  we  sj)eak  of  the  Almighty  as  of  a  being  purely 
spiritual,  we  mean  that  he  is  perfect  in  his  essence;  that  is, 
incapable  of  imperfection  of  any  kind.  Pure,  when  applied 
to  express  an  essence,  means  that  such  essciice  is  perfect. 
A  pure  s])irit,  therefore,  mcans'a  perfect  spirit;  and  what  is 
perfect  must  be  incapable  of  imperfection  :  because,  if  any 
essence  contains  witliin  itself  a  capability  of  imperfection, 
it  is  very  clear  that  such  essence  is  not  perfect.  It  is  then, 
very  evident  that  there  can  exist  only  one  pure  perfect 
spirit,  or  one  Being  purely  spiritual,  which  is  God  ;  and 
that  such  terms  are  applicable  only  to  the  Deity  ;  for  no 
other  being  can' be  in  his  essence  purely  spiritual;  for  all 
other  beings  are  imperfect  ;  and  an  essence  purely  spiritual 
is  necessarily  perfect.  Since,  therefore,  the  attributes  of 
mind  can  in  no  oiher  being  belong  to  a  substance  purely 
spiritual,  it  follows  that  our  sentient  principle    ^for  it  is  to 
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earthly  beings  that  I  now  confine  mysclF)  must  have  an 
affinity  to  a  grosser  and  more  imperfect  suhsiance.  We 
have  no  idea  of  any  other  than  what  is  called  matter;  but 
this  is  not  to  say  that  no  other  does  exist.  I  have  sup- 
posed the  soul  to  be  a  subtile  ethereal  substance,  because 
aether  is  the  most  subtile  refined  substance  of  which  we 
have  any  idea : 

1  "  Vast  chain  of  licing,  wliicli  from  God  beg-au; 

Natures  ethereal,  huni.in; — angel, — Man." 

'^  At  the  height  of  four  thousand  miles,"  says  Bcntley, 
"  the  Kther  is  of  that  wonderful  tenuity,  that  if  a  small 
sphere  of  common  air  of  an  inch  diameter  sliould  be  ex- 
panded to  the  thinness  of  that  tether,  it  would  more  than 
take  up  ihe  orb  of  Saturn,  which  is  many  million  times'  big- 
ger than  the  Earth."  If  this  be  true,  it  surely  is  not  e-\tra- 
vagant  to  suppose  that  God  can  endow  matter  still  more 
subtile  with  the  attributes  of  mind;  and  make  such  matter 
indivisible,  incorruptil)le,  and  inuiiortal.  I  can  and  do 
supjjose,  that  what  we  call  soul  is  formed  of  such  matter; 
that  all  animals  possess  a  soul  difl'erenlly  tenuous;  and  that 
the  suijeriority  of  man  to  the  lower  animals,  and  the  dispa- 
rity of  intellect  which  exists  between  individuals  of  the 
human  and  brute  species,  are  owinji;  to  this  ditlerence  of 
tenuity,  which  mav  be  increaseil  or  diminished  by  the  neg- 
lect or  exercise  of  the  faculties,  and  the  mysterious  operation 
of  physical  causes. 


LXXV.  Sovie  Account  of  the  different  Theories  of  ArcJics 
or  Faiths,  (nid  of  Domes,  and  of  the  Authors  who  have 
written  on  this  mo-^t  delicate  and  important  yipplication 
of  JSlathematical  Science.     By  a  Correspoxdkkt. 

[Concluded  from  p.  591.] 

J-  HE  theory  of  domes  and  their  tambour  walls  may  be  eli- 
cited in  tlie  same  manner  as  that  of  ;irches  and  piers,  with 
some  exception.  It  is  to  be  recollected  that,  in  the  arch, 
before  any  voussoir  can  fall,  the  lower  voussoir  must  rise  out- 
wards or  descend  inward,  so  as  to  let  ihe  centre  of  pressure 
of  the  upper  free,  internally  or  externally  :  but  in  a  dome, 
as  not  any  voussoir  can  descend  inward,  by  reason  of  its 
being  one,  in  a  system  of  voussoirs  in  equilibrati()n,  which 
is  one  ring  of  the  dome;  t!ie  dilapidation  can  only  arise 
frouj  the  centre  of  pressure  beino;  freed  externally  :  hence 
curves  concave  outwards  are  applicable  to  domes,  ajid  the 
dome  does  not  require  a  crown,  each  successive  ring  forming 
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a  key-stone:  and  if,  as  has  been  before  consitlereci  in  the 
case  of  the  arch,  that  every  dome  and  tambour  wall  may  be 
determined  hv  supposing:  some  other  dome  whose  curve  is 
of  greater  altitude  to  be  contained  within  its  thickness  ;  we 
may  conclude  the  practical  maxim,  that  the  abutment  of  a 
dome  should  be  half  that  of  an  arcli  [cccferis  paribus)  to  be 
correct;  brcnusc,  in  the  work  of  dilapidation,  only  half  the 
force  is  exeried. 

It  does  not  appear  that  the  ancient  architects  were  con- 
ducted by  certain  and  geometrical  principles  in  the  con- 
struction of  their  edifices.  Experience  and  imitation  served 
them  as  guides.  Viiruvius,  who  has  collected  in  his  trea- 
tise of  architecture  all  the  sciences  necessary  to  those  who 
then  exercised  the  art,  does  not  anywhere  speak  of  the  ad- 
vantage to  be  derivcti  from  mechanics,  to  ascertain  and  de- 
compose forces,  and  to  collect  their  efforts  in  the  point 
most  able  to  resist  them.  Probably  the  ancient  architects, 
exclusively  employed  in  what  regarded  decoration,  and  the 
external  and  internal  distribution  in  their  edifices,  aban- 
doned to  the  workmen  that  part  of  the  art  which  has  for 
its  object  the  means  of  construction  ;  and  their  buildings  in 
a  ereat  measure  confirm  this  opinion. 

We  have  not  any  written  evidence,  whereby  we  can  de- 
termine v.hether  the  Gothic  builders  had  studied  the  equi- 
libration" of  arches ;  all  their  knowledge  on  this  subject 
was  kept  a  profound  secret,  and  formed  the  principal  my- 
stery of  the  society  of  Free  Masons  :  in  the  change  of  style 
in  architecture  which  took  place  about  the  end  of  the  16th 
centurv,  this  knowledge  gradually  died  away,  with  the  mem- 
bers of  the  corporation,  which  then  ceased  to  exist  as  a 
society  of  builders.  Those  who  arc  acquainted  w.th  the 
science  of  equilibration  of  arches  perceive,  in  th.e  buildings 
of  the  middle  ages,  effects  so  conformable  thereto,  that  it 
is  diflicult  not  to  believe  them  possessed  of  this  knowledge. 
It  is  manifest  that  they  were  acquainted  with  geometry  in 
its  most  complicated  department,  and  were  farniliar  with  the 
sections  of  the  sphere,  the  cylinder  and  the  cone,  whether 
bv  plane  or  curved  surfaces,  and  consequently  the  intricate 
art  of  cutting  vault  stones.  Those  who  are  acquainted  with 
the  necessary  working  drafts  which  must  have  been  tDade 
for  the  construct!^  n  of  such  buildings  as  they  erected,  will 
be  ready  to  admit  to  them  a  knowledge  far  beyond  what 
may  be  directly  seen  or  recorded.  From  an  investigation 
of  their  buildinf]i;s,  it  has  been  supposed  that  they  adopted, 
in  the  construction  of  their  buildings,  the  use  of  the  caie- 
naria,  practically  derived  from  the  chain,  which  has  since 
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become  ilic  smirce  ot  ihc  various  tbcor'u'S  wbith  have  been 
invented  to  (Jelcrinine  llie  e((u;Ubialiou  (4  ibe  arch. 
While  the  corporation  of  the  Free  Nfasons  as  bnilcifrs  was 
expiring,  Dr.  Robert  Hooke,  under  tht-  nui'^k  of  a  cipher, 
gave  what  he  calls  "The  true  niatliemalieal  and  niecf.anical 
form  of  all  manner  of  arches  for  building,  with  the  true 
hutment  necessary  to  each  of  them,  a  problem  whicii  no 
architectonic  writer  lialhev,rr  vet  aitenipted,  much  less  per- 
fornicd."  The  cipher  deciphered  is,  "  ui  pcndei  continuum 
flexile  sic  stabil  contiguum  rigidum  inversum."  Dr.  Hooke 
applies  the  principle  of  the  eatcnaria  not  onlv  to  all  man- 
ner of  arelus,  but  their  abutments  also.  About  this  lime 
the  problem  of  the  catenaria  was  invcstio;a!ed  bv  James  and 
John  Bernoulli,  Huvghens,  Leibnitz,  ami  Dr.  David  Gre- 
gory :  the  latter  in  his  paper  in  the  Philosophical  Transac- 
tions deduces  the  relatitm  of  an  arch  and  iis  abutment  walls 
from  the  catenaria.  fie,  like  Hooke,  claims  the  priority 
of  the  invemiou  (see  his  answer  to  the  animadversions  on 
his  paper  on  the  catenaria).  Dr.  D.  Gregory's  deduction 
translated  is  :  '•  ^None  but.  the  catenaria  is  the  figure  of  a 
true  and  iegitiniate  arch  oriornix;  and  when  an  arch  of 
another  figure  is  supported,  it  is  because  in  its  thickness 
some  catenaria  is  included  ;  neither  would  it  be  snstamcd, 
if  it  were  very  thin  and  composed  of  lubricous  parts."  From 
a  preceding  corollary  he  savs  "  it  mav  be  collected,  by  what 
force  an  arch  or  buttress  presses  a  wall  outwardly,  to  which 
it  is  apj)licd.  For  this  is  the  same  with  that  part  of  the 
force  siustaitung  the  chain;  which  dra'vs  according  to  a 
liorizontal  direction,  ^^»r  the  force  wiiich  in  a  chain  draws 
inwards,  in  an  arch  equal  lo  the  chain  drives  outwards.  ' 

James  Bernoulli,  af  er  the  manner  of  Gregory  to  whom 
he  refers,  gave  two  solutions  of  the  problem  ''  De  curvatura 
fornicis,  cujns  partes  se  mutuo  proprio  ponderg  suflTulciunt 
sine  opere  ctementi."  J  iiey  were  published  in  his  post- 
humous works  (see  Opera  Jac.  Uer.  Gen.  1744,  page  1 1 19)« 
The  application  of  tiie  theory  of  the  catenaria  to  the  abut- 
ment, by  these  mathematicians,  seems  to  favour  the  theory 
by  which  an  arch,  staudinfj  on  a  pier,  should  be  considered 
an  arch  of  gr'eaier  altitude,  or  to  contain  in  its  thickness  a 
catenaria. 

M.  De  la  Hire,  in  his  Trait c  de  AJecauiqiie,  1695,  pub- 
lished irom  the  theory  of  the  wedn;e,  the  proportion  accord- 
ing to  which  the  voussoir  ought  \o  he-augmented,  from  the 
key-stone  to  the  impost,  in  a  semicircular  vault.  His  theo- 
rem is  this.  Let  ABC  (fig.  1,  PI.  Xf.)  be  a  semicircular 
arch  composed  of  many  equal  voussoirs;  and  if  from  the 

vertex 
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vertex  B  of  the  key-stone  a  line  BO  be  drawn  at  right  an- 
gles tf)  BG,  and  the  radii  answering  to  the  beds  of  the  vous- 
soirs  PQU  be  prolonged  until  they  intersect  BO,  all  the 
voussoirs  will  be  in  equilibration,  if  their  absolute  weight 
be  expressed  by  HK,  KL,  LM,  &:c.  the  distances  between 
the  points  of  intersection. 

The  historian  of  the  Academy  of  Sciences  at  Paris  reports, 
1704,  that  M.  Parent  dciermintd  according  to  the  same 
principles,  by  jioinls,  the  form  which  the  extradcs  of  a  semi- 
circular vault  and  pier  ought  to  assume.  This  solution  has 
not  been  seen  by  the  writer  of  this  paper,  nor  does  he  know 
whether  it  has  been  printed. 

In  1712,  M.  de  la  Hire  inserted  a  paper  in  the  Alcm-. 
Acad.  Par.  in  which  he  considers  the  problem  of  the  re- 
sistance of  abutment  piers  upon  the  suppositions  which 
have  been  before  hinted  at.  He  gives  a  mode  of  construct- 
ing an  abutment  pier,  which  is  as  follows.  Let  pv  (fig.  5) 
be  a  quadrant  of  a  circle,  bisected  in  I.Jo  the  exirados,  and 
fo  perpendicular  to  the  horizon,  c  the  centre  of  the  circle, 
sn  the  base  of  the  pier.  Parallel  to  J'^c  draw  Ib^  cutting 
,the  base  line  in  h.  Through  /  draw  qd  perpendicular  to 
yb,  cutting  vc  in  e.  Make  Ix  and  Iz  equal  to  the  square 
root  of  the  superficies  of  ihe  part  of  the  vault  Imfv  (which 

by   prop,  of  M.  Couplet   =  ■ '  ^  ^    x  vf  cr  passing  though 

/,  andy)-  and  iv  being  tanirents  to  the  intrados  and  extrados). 
Draw  zz  and  its  parallel  xa,  cutting  lb  in  a.     Dra\v  bs,  and 

cq  perpendicular  to  it,  cutting  qd\n  q.     Make  Id  =;—--}- 

zq  —  5^,  and  having  made  Ih  =  ly,  with  the  radius  ltd  and 
centre  d,  describe  the  arc  hi,  cutting  lb  in  i.  Make  sn  = 
li  —  ly^  the  width  of  the  abutment  pier  required. 

In  the  volumes  M'iQ,  1727  and  17'i8,  Acad.  Sci.  Par. 
M.  Couplet  published  a  paper  on  embankment  walls,  and 
was  thence  induced  in  1729  and  1730  to  publish  two  me- 
moirs on  the  equilibration,  principally  of  circular  vaults, 
and  the  thickness  of  their  abutment  piers  :  in  the  first  he 
considers  the  voussoirs,  as  in  all  former  inquiries  they  had 
been  considered,  as  perfectly  lubricous:  he  investigates 
from  the  funicular  polvgon  the  vault  of  uniform  thickness: 
he  also  considers,  the  charge  of  a  vault  on  ^  centre  of  wood, 
in  reference  to  the  paper  of  M.  Pitot  in  vol.  1726.  In  the 
second  memoir  he  takes  into  the  consideration,  cohesion 
and  friction.  M.  Bouguer  observes,  that  we  may  be  sure, 
that  if  the  voussoirs  will  maintain  their  places  when  per- 
fectly slippery,  they  must  when  subject  to  cohesion  and 

friction  j 
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friction  ;  and  ihcy  are  auxiliaries  in  any  case  not  too  great 
to  be  allowctl.  But  Dr.  Charles  Mutton  seems  to  contro- 
vert this  opinion,  or  fact,  of  Hougner ;  for  in  a  letter 
(Monthly  Magazine,  August  180'-2,  vol.  xlv.  p.  27)  he  says, 
"The  old  theory  (viz.  that  of  De  la  Hire,  &c.)  so  violently 
contended  for,  can  have  no  place  in  the  practice  of  arch 
building;,  because  that  here  the  arch  stones  cannot  act  as 
true  mathematical  wedges.  For  in  these  it  is  well  known 
that  they  are  retained  in  their  places  or  have  their  weight 
and  other  forces  acting  on  their  back  balanced  hv  two 
forces  acting  perpendicularly  against  their  sides,  u  hich  are 
'conceived  to  be  perfectly  smooth  or  polished.  But  will  it 
be  said  that  this  is  the  case  with  the  voussoirs  or  wedges  of 
a  stone  arch  ?  Are  their  sides  polished,  or  quite  void  of 
friction  ?  Sec." 

In  his  first  memoir  M.  Couplet  gives  a  geometrical  mode 
of  determining  the  extrados  of  a  circular  vault,  which  may 
be  inserted  to  show  the  identity  of  the  theory  with  that  of 
De  la  Flire  and  M.  Parent. 

Upon  vc  (fig.  3)  as  a  diameter  describe  the  arc  vd,  cut- 
ting the  intrados  at  d,  and  draw  ds  perpendicular  to  and 
cutting  vc  in  s.  Drzwjk,  so  that  hk  =  vs,  which  expresses 
the  weight  of  the  voussoir  A.  To  find  Im  of  the  voussoir  B, 
make  s%  =  gf,  which  expresses  the  weight  of  the  vaussoir 
B.  Upon  cz  as  a  diameter  describe  an  arc,  cutting  inj  a 
tangent  to  the  vertex  in  y.  Make  lc  =  ?jc;  hence  Im  re- 
quired. If  the  back  of  the  vousstiir  B  be  bisected,  the  ex- 
trados of  an  arch  of  voussoirs  Infinitely  small,  will  pass 
through  the  point  of  bisection. 

M.  Couplet's  theory  of  abutment  piers  is  formed,  like 
that  of  De  la  Hire,  from  the  results  of  the  wedo-e  and  the 
lever. 

M.Belidor  in  his  ^^ Science  des  Ingenieurs,"  M^Q.  investi- 
gated the  tlieory  of  abutment  piers  more  fully  than  had 
been  before  done,  also  upon  the  principles  of  De  la  Hire. 
In  the  volume  of  the  Acad.  Scien.  Par.  1734,  M.  Bouguer 
published  a  memoir  upon  the  curved  lines  proper  to  form 
a  dome  :  he  shows  that  an  infinity  of  curved  lines  are  pro- 
per to  form  domes,  and  indicates  at  the  same  time  the 
manner  of  chousing  them  ;  and  lastly  determines  the  form, 
which  is  a  mechanical  curve,  of  the  last  of  all  the  curved 
lines  whieh  is  proper  for  a  dome  :  he  has  given  a  table, 
whereby  this  curve  may  be  constructed.  His  mode  of  in- 
vestigation is  analogical  to  the  mode  of  dete-rminln"'  the 
equilibration  of  the  arch  of  uniform  thickness. 

Mr. 
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Mr.  Emerson,  in  his  Fluxions,  his  Miscellanies,  and  in 
his  Mechanics,  published  a  iheory  o{  equilibration  entirely 
dilfercni  hum  all  that  had  preceded  it;  he  also  publis^hed  a 
paper  on  the  subject  in  the  Gentleman's  Magazine.  28th 
vo1.'17-t8,  in  which  he  recommends  a  new  curve,  ot  his 
invention,  being  the  only  curve  which,  he  says,  under  the 
circumstances,  can  have  a  horizontal  extrados,  and  be  in 
equilibration,  lor  the  new  bridge  then  about  to  be  built  at 
Elackiriars. 

This  theory  is  thus  defined  in  his  Mechanics:  DB,  &:c. 
(fig.  4)  is  a  semicircle,  whose  centre  is  II  and  vertex  B; 
and  the  wall  ATSB  &c.  must  be  so  built,  that  the  height 
AT  in  any  place  A  must  be  as  the  cube  of  the  secant  of  the 
arch  BA.     Hence  DC  will  be  an  asymptote  to  STV. 

In  his  Fluxions,  he  investigates  the  equilibration  of  the 
circle,  parabola,  ellipsis,  hyperi)oIa,  catenary,  cvcloid  logistic 
and  cissoid  curves,  and  afterwards,  upon  similar  principles, 
investigates  the  equilibration  of  the  circle  and  cubic  and 
biquadratic  parabolas  in  relation  to  domes.  In  the  extrados 
of  the  hcmi^phere  of  equilibration,  ^  vertical  line  passing 
through  the  vertex,  as  well  as  a  tambour  wall  vertical  from 
the  springing,  are  asymptotical  to  the  extrados. 

If  this  theory  be  true,  it  appears  wholly  inapplicable  to 
any  useful  purpose ;  for  to  obtain  a  form  of  extrados,  to 
suit  the  occurrences  of  life,  as  he  himself  observes,  and 
maintain  the  equilibration,  the  density  of  tb.e  materials  must 
infinitely  increase,  to  obtain  the  proportion  of  the  cube  of 
the  secant  of  the  arch  BA. 

About  this  time  there  were  many  papers  published  in 
the  periodical  works  upon  this  curious  subject ;  among 
others  n)ay  be  distinguished,  A  Letter  from  Mr.  Thomas 
Simpson:  from  what  may  be  gathered  from  his  letter,  he 
seems  to  have  followed  a  theory  something  like  that  of 
De  la  Hire  ;  for  he  says,  the  key- stone  being  five  feet  in 
depth,  the  voussoir  at  the  haunch  may  be  seven  feet; 
but  the  De  la  Hire  theory  renders  the  haunch  considerably 
thicker  than  this  proportion  :  for  instance,  from  Mr.  Al- 
wood's  tables,  the  ihickp.ess  of  the  key-stone  being  1,  that 
at  the  haunch  will  be  1  ,S65,  which  would  make  it  9,325.  It 
is  to  be  lamented,  that  the  calculations  and  demonstrations, 
which  he  promised  to  publish  in  (he  Philosophical  Trans- 
actions, are  not  to  be  found  in  those  volumes. 

On  the  occasion  of  the  erection  of  the  dome  of  the  church 
of  St.  Genevieve,  M.  Bossut,  in  1770.  investigated  the 
question  of  the  equilibration  of  arches  and  domes,  and  of 
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the  thrust  of  all  kinds  of  domes  :  they  were  puhlisht-d  in 
the  volumes  1774  and  1776-,  Acad.  Scien.  Par.  His  theory 
is  siniila;*  to  tluit  of  De  la  Hire,  though  more  extended. 

M.  Coulomb  in  1773  pulilished  a  memoir  on  some  pro- 
blems in  arch'teelurcj  in  which  he  treats  of  ilie  equilibra- 
tion of  arches,  with  a  view  to  praeiicc. 

Dr.  Charles  Hulton,  in  a  work  entitled  The  Principles  of 
Bridges,  nuhlislicd,  in  the  year  17  72,  a  tract  on  the  equili- 
bration of  arches  and  on  their  thrust  on  their  abutment 
piers,  in  uhich  he  has  followed  the  theory  of  Emerson. 
His  theory  of  abutment  piers  has  been  taken  up  under  the 
the  same  notions  as  that  of  De  la  Hire.  The  method  and 
simplicity  with  which  Dr.  Hutton  has  treated  these  sub- 
jects cannot  be  too  much  praised,  and  forms  a  strong  con- 
trast with  the  writings  of  the  French  mathematician  in  this 
respect.  His  formulae  are  short,  and  the  calculations  to 
be  made  from  them  by  no  means  laborious  :  but  as  the 
theory  seems  rather  to  apply  to  the  w.eight  to  bear  upon  an 
arch,  than  to  the  arch  itself;  and  as  it  is  admitted  that  an 
arc  of  a  circle,  ellipse  or  cycloid  of  equilibration,  containing 
more  than  120  degrees,  cannot  be  constructed,  much  re- 
quires to  be  done  before  this  theory  can  be  applied  to 
practice.  Dr.  Hutton  has  since  promised  a  full  elucidation 
of  the  subject.  Professor  Robieon  in  the  article  /irch,  \a 
the  Ency.  Brit.  Sup.  gives  the  theory  of  Emerson,  but, 
before  he  quits  the  subject,  leaves  a  strong  conviction  on 
the  mind  of  his  reader,  of  its  inutility  in  its  present  state. 
He  gives  a  freomctribal  mode  of  deternjining  the  extrados 
of  a  circular  arch  according  to  this  theory,  which  is  as  fol- 
lows. 

Draw  the  vertical  CS  (fig.  5)  cutting  the  horizontal  dia- 
meter in  S,  and  ST  cutting  the  radius  OC  perpendicularly 
in  T.  Draw  the  horizontal  line  Tz,  cutting  the  vertical  in 
z.  Join  zo.  Make  zu  =  Vv,  and  draw  i/x  parallel  to  zo. 
Then  Co,  the  height  above  C  required,  will  be  equal  to  Cx. 

Professor  Robison  also  investigates  the  theory  of  the 
equilibration  of  domes,  after  the  manner  of  Bougiier. 

Professor  Robison  gives  a  popular  mode  of  determining 
a  curve  to  a  given  extrados,  by  suspending  from  the  links 
of  a  chain,  suspended,  forming  a  curve  of  a  given  height 
and  span,  bits  of  chain,  whose  extremities  should  be  ad- 
justed to  the  given  line  :  hence  are  to  be  deduced  the  arch 
itself,  and  the  weight  thereon.  Ihij  method  is  more  plau- 
sible than  real  :  so  much  modification  is  necessary  in  the 
experinient,  and  the  bits  of  chain  are  such  inadequate  re- 
presentatives of  the  filling  up  of  the  vault,  as  well  as  the 
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chain  is  of  the  arch,  that  no  correct  conclusion  can  he  ol,— 
lained:  besides, the  data  are  the  reverse  of  wliat  are  generally 
gi\eii. 

in  1785,  Maschcroni  printed  at  Bercanio  a  work  entitled 
"Niioxie  Recherche  still'  Eqtnlibrio  deile  FoUe,"  which  relate 
principally  to  the  equilibration  of  domes. 

Jn  ISOtJ,  in  consequence  of  a  project  submitted  (o  the 
House  of  Connnons  for  building  an  iron  arch  over  the 
Thames,  of  COO  feet  s])an,  many  eniincnl  niathematieians 
were  consulted  ;  and  in  their  answers  they  were  led  to 
the  investigation  of  the  subject  of  arches.  There  were  seven- 
teen persons  consulted  ;  their  answers  are  in  the  third  Re- 
port of  the  House  of  Commons  on  the  Improvement  of 
the  Port  of  London.  Mr.  Atwood  was  induced  to  consider 
the  subject,  and  published  two  tracts  on  it.  Hi^  results  are 
the  same  as  those  of  De  la  Mire,  Parent,  and  Couplet. 
Among  the  papers  in  the  Report  alluded  to  there  is  one  by 
Professor  Roi)is()n,  in  which  there  is  this  element  of 
equilibration,  "  The  load  on  every  part  of  a  circular  arch 
should  be  as  the  cube  of  a  line  drawn  from  the  centre-  of 
the  arch  through  that  point,  till  it  meet  a  horizontal  line. 
Thus  the  weights  on  ach  (fig.  6)  should  be  as  od',  oj"^,  os'", 
0  being  the  centre,  and  ds  horizontal. 

In  the  Philosophical  IMagazine,  vol.  xi.  Mr.  Southern,  of 
Birmingham,  published  a  paper  on  the  equilibration  of 
arches,  with  a  view  to  make  t^merson's  and  Dr.  Hutton's 
theory  more  easily  understood.  He  u-as  also  one  of  the  se- 
venteen persons  alluded  to. 

In  l&0'2,  Bossut,  having  reconsidered  his  papers  published 
in  177  J  and  1/7^,  republished  them  with  additions,  incor- 
porating them  into  one  memoir,  at  the  end  of  his  Traitc  de 
Jlccantque.  He  has  treated  separately  of  the  equilibra- 
tion of  arches  and  domes. 

Dr.  Olinthus  Gregory,  in  his  Treatise  of  Mechanics,  has 
extracted  the  most  interesting  propositions  of  the  Emerson 
theory  from  the  works  of  Emerson,  Hutton,  and  ihe  article 
Arch,  in  the  Supplement  to  the  Ency.  Brit,  by  Professor 
Robison. 

In  Dr.Rees's  New  Cyclopaedia  the  subject  is  investigated 
under  the  articles  Arch  and  Bridge,  in  which  the  Emerson 
theory  has  been  adopted,  and  the  propositions  See.  from 
Emerson,  Hutton,  and  Robison  have  been  inserted.  There 
is  also  soaft  account  given  of  the  De  la  Hire  theory,  in 
which,  with  deference  to  the  writer,  it  appears  that  that 
theory  has  been  wholly  misunderstood,  as  well  as  the  prac- 
tice of  arch  building  :   for  in  the  one  case  it  is  not  necessary 
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ihat  the  voussoirs  "  should  have  liberty  to  tilide,  to  remain 
in  equiHbrio,"  but  it  is  only  necessary  to  obtain  equilibra- 
tion :  nor  is  it  necessary  nor  required  that  ''  the  wedges  must 
be  cut  to  difVtrent  oblique  angles."  in  the  other  case,  in- 
stead of  archilecls  contriving  to  have  the  buttinii;  sides  of 
their  wedges  so  rough,  &c.  on  the  contrary,  the  great  desi- 
deratum is  to  have  liienj  as  suiooth  as  possible:  and  again, 
cement  is  never  used  in  great  arches,  but  as  a  substitute  for 
bad  Workmanship  in  this  respect.^  The  Romans  did  not  use 
cement  in  arcuation  ;  they  paid  more  attention  to  the  polish- 
ing the  joints  of  their  stones  than  to  the  faces  of  them. 

in  I60y,  Mr.  Ware  published  a  work  on  this  subject, 
entitled  A  Treatise  of  the  Properties  of  Arches  and  their 
Abutment  Piers  :  in  which  he  follows  the  theory  of  Emer- 
son ami  D\\  llnllon,  taking  the  load  on  every  point  of  an 
arch,  as  the  cube  of  the  secant;  but  that  load  is  considered 
(as  in  the  inclined  plane  whence  this  theory  is  deduced) 
acting  in  the  direction  of  the  voussoir,  or  normally  to  the 
intrados,  instead  of  to  the  horizon  :  hence,  as  in  the  De  la 
Hire  theory,  the  horizontal  line  at  the  springiug  is  an 
asymptote  to  the  extrados.  The  abutment  piers  are  deter- 
mined, upon  the  same  principle,  bv  the  flowing  of  the  in- 
finitely thin  voussoir  which  shall  produce  the  least  abut- 
ment, and  is  deteimined  by  the  intersection  of  a  catenaria 
(equicurved  with  the  extrados)  with  the  line  of  the  base; 
the  tangent  to  the  catenaria  at  that  point  will  cut,  and  be  at 
right  angles  to,  the  infinitely  thin  voussoir  required.  This 
ihfcorv  of  the  abutment  is  ai)plieable  to  any  other  theory; 
for,  if  the  flowing  voussoir  be  in  equilibration,  by  any  theory, 
the  abutment,  it  is  niauilest,  nuist  be  in  equihbraiKm  also. 
It  is  here  to  be  observed,  that  this  abutment  sustains  the 
whole  thickness  throughout  of  the  arch  :  were  it  thought 
necessary  to  sustain  merely  the  centre  uf  gravities  of  each 
voussoir  of  the  arch,  the  abutment  would  be  half  what  this 
theory  produces,  but  ihere  would  be  produced  what  has 
been  called  a  tottering  ecjuilibr.ition.  The  same  reasoning 
which  would  reduce  the  abutment,  would  with  equal  pro- 
priety advise  an  equal  reduction  at  the  vertex  ;  in  which 
proceeding  there  would  be  no  end,  until  we  cotne  to  the 
inverted  catenaria  itself,  the  arch  of  infmiie  thinness. 

The  creometrical  consiruciitni  is  as  follows: 

Let  AB,  &:c.  ((ig.  7)  be  a  semicircular  arcii ;  y  the  heisiht 
of  the  abutment ;  VB  the  thickness  at  the  vertex,  and 
o  the  centre.  iSlak-e  vd  equal  VB,  oV  being  vertical,  and 
draw  dc  horizontal,  and  any  radii  oi^oi,  cutting  ad  at  ii,  and 
the  intrados  at  aa  :  then  tlie  weight  on  any  point  aa,  will  be 
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a*  oi',  oi'  :  the  force  which  it  exerts  to  fali  beinff  always 
consUnt.  l^^oluHii  the  radii,  and  make  oA,  ah  equal  oi,  oi ; 
ihrouiih  bb  dr;uv  the  exirados:  (or,  from  aii\  point  a  draw 
rtf^  vertical  and  e(]iial  BV,  and  draw  kb  horizontal,  cutting 
the  rachiis  throuiili  a,  in/',  whicli  is  the|ioint  required) /'«, /'a, 
are  infinileK'  ihm  voussoirs.  On  anv  voussoir /'O  construct 
the  parallelogram,  cutting  the  base-line  tnt  of  the  abutment 
in  VI ;  tnbbv  is  tiie  exlrados  of  the  arch  and  abutment.  To 
find  the  vovi*s,')ir  ub  to  produce  the  least  abutment :  Draw 
he  horizont.il,  equal  id  or  hk,  and  cm  vertical,  cutting  Im, 
drawn  perpendicular  to  bo,  in  m\  throuuh  ?' and  wi  draw 
the  curve  inn,  cutting  the  base  line  in  m  ;  join  vio,  and  on 
it  as  a  diairu-ier  describe  the  semicircle  mlo,  touching  the 
extrados  in  />,  the  extremity  of  the  voussoir  required  :  the 
curve  vm  is  a  caienaria.  It  is  remarkable,  that  upon  re- 
ference to  Table  I.  in  this  work,  the  key-stone  being  1, 
the  voussoir  at  the  haunch  uill  be  1,4  14,  which  \<  a  propor- 
tion conformable  to  what  Mr.  Simpson  recommended  for 
Elackfriars  liridge,  and  what  was  adopted  in  that  structure, 
Mr.  Gvvilt  has  smce  published  a  work  entitled,  A  Treatise 
on  the  Equilibrium  of  Arches,  with  a  view  to  render  the 
tracts  on  this  subject  by  Emerson  and  Dr.  Hutton  useful 
and  more  easily  understood.  He  considers  them  at  present 
*•' of  little  if  any  use  in  practice  :"  and  in  the  alteration  of 
the  dress,  the  subject  is  rendered  more  familiar  ;  but  no- 
thing new  lias  been  exhibited  ;  and  indeed,  what  ha>i  been 
consiilered  the  great  and  important  discovery  in  the  Emer- 
son theory,  the  curve  for  the  horizontal  extrados,  has  been 
omitted. 

M.  Berard.  professor  of  mathematics  at  the  college  of 
Briaricon,  has  lately  published  at  Paris  a  work  on  the  equi- 
libration of  arches,  entitled  Siatique  des  Voiites,  com'xsUug 
of  five  chapters,  with  an  appendix  on  the  ansa  de  pa?iier, 
or  false  ellipse,  a  curve  much  used  by  French  architects. 
Mr.  Mvlne  adopted  it  at  Blackfriars  Bridge,  in  its  simplest 
construction.  As  this  tract  is  of  greater  extent  than  any 
vet  published,  a  summary  of  the  contents  may  be  accepta- 
ble. The  first  chapter  is  occupied  in  determining,  from  a 
given  intrados,  tl>e  extrados  ;  and  under  certain  circum- 
stance:! ro  find  the  intrados.  He  deduces  a  simple  moile 
of  deierniining  the  extrados  to  a  semicircular  arch,  which 
is  as  follows  : 

Let  AB,  Sec.  (fio.  8)  be  n  semicircular  arch;  c  the  centre; 
Vc  vertical,  and  VB  the  thickness  at  the  veriex  :  draw  Va 
and  '  b  horizontal.  Through  any  point  J,  draw  the  radius 
i)a,  intersecting  Va  and  Bb  in  a  and  b.  On  cC  as  a  dia- 
meter 
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nu'tcr  describe  the  arc  o  V;  and  wiih  the  centre  n  and  ra- 
dius B/',  intt•^^l•ct  it  in  h  with  the  arc  e/'.  \Viih  the  c(  ntre 
C  and  radius  C//,  intersect  Ca  in  /  with  the  arc  ihj  and  i  is 
a  point  in  the  extrados. 

This  gives  precisely  the  same  resnhs  as  the  methods  of 
De  Ih  Hue,  l^neni,   Coupk-i,  Atuood,  and  ijossut. 

A  tal)le  is  given   in  this  chapter,  to  describe  a  catenaria. 

The  seconti  chapter  is  occupied  in  an  inquiry  into  the 
thrust  of  vauhs,  under  the  two  hypotheses,  where  the  piers 
are  liable  to  be  overiurnedj  and  when  considered  liable  to 
sHde  upon  their  bases. 

The  third  and  fourth  chapters  are  occupied  in  an  investi- 
gation of  the  cquililjration  of  domes,  and  their  tambour 
walls  :  in  the  third  is  given  a  table  for  the  construction  of 
a  dome,  wiinsc  thickness  is  constant,  analogical  to  the 
table  of  the  catcnaiia,  for  arches  of  the  same  character  in 
the  first  chapter. 

Tht  fifth  chapter  treats  of  irregular  vaults,  where  the 
joints  are  not  perpendicular  to  tlie  intrados. 

Mathematicians  are  always  found  more  eager  to  continue 
and  extend  the  theories  of  others,  than  to  investigate  the 
original  prin^ary  proposiiimi,  and  it  is  difficult  to  obtain 
auv  reasoning  upon  a  theorv,  but  what  has  been  copied 
from  the  works  of  the  orisinal  inventor:  they  are  willing  to 
admit  a  theory  correct,  because  they  find  the  mechanical  de- 
tail so  :  to  calculation  they  are  accustomed;  but  the  abstruse 
theoretical  part  requires  an  exertion  of  the  mind,  which 
being  rarely  necessary,  so  the  mind  is  seldom  (it  for  such 
exertion.  Hence,  when  tlie  theory  becomes  extended,  the 
results  are  found  contradictory,  at  variance  with  practice, 
and  often  with  common  sense.  We  find  Bossut  defer- 
niininc,  with  Soufflot,  that  the  parabolic  arch  of  equilibra- 
tion should  he  thicker  at  the  springing  than  at  the  vertex. 
Eut  Berard  tinds  that  they  were  both  wrcnig,  and  it  ought 
to  be  thicker  at  the  key  than  at  the  springing,  and  agrees 
with  Emerson  in  this  respect,  though  he  differs  widely  in 
every  other.  Bossut  and  Berard  again  differ  in  determining 
the  intradt^s,  and  in  tlie  case  of  the  minimun)  of  materials 
to  an  abutment;  and  they  both  differ  from  Epinus,  who 
treated  of  this  subject  in  the  Berlin  Meinoirs,  IS55.  We 
find  the  asymptote  of  the  Emerson  theory  vertical,  when 
the  tangent  at  the  springing  of  the  arch  is  so,  and  conse- 
quently the  weight  from  the  haunch  to  the  springing,  in- 
finitely increasing,  w  iihout  any  power  in  man  to  fulfil  this 
supposed  law  of  nature:  but  by  the  same  theory,  the  hy- 
perbolic and  parabolic  arches  are  found  to  iiicrease  from  the 
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springing  to  the  vertex;  so  that  here  the  strength  decreases 
as  the  weight  increases. 

Wheu'ihc  theories  are  extcndctl  to  domes,  results  of  the 
most  extraordinary  character  are  produced:  we  Hnd  a  ver- 
tical line  passing  through  the  vertex,  an  asyn.r'otc:  the 
extrados  being  terminated  at  the  vertex  by  d^Jictheinfinie ; 
but  these  phaenoniena  were  not  discovered  by  Bouguer, 
Bossut,  and  Robison.  Soufflot'i  knowledge  of  geometry  is 
even  questioned,  because  he  did  not  terminate  the  dome  ot 
the  Pantheon  Francois  en  Jitclie  ivfinie.  It  has  been  as- 
serted, not  very  humbly,  by  the  foilovvers  of  the  Emerson 
theory,  that  "  the  wedge  theory  of  La  Hire  is  now  com- 
pletely exploded,"  and  that  the  theory  which  they  follow 
is  the  '^  only  true  one."  In  the  preceding  pages  it  has  been 
attempted  to  preserve  a  sceptic's  indifference. 


LXXVI.  On  the  Causes  uhich  injluence  the  Direction  of 
the  Growth  of  Roots.  By  T.  A.  Knight,  Esq.  F.R.S. 
In  a  Letter  to  the  Ris^ht  Hon.  Sir  Joseph  Banks,  Bart. 
K.B.P.R.S* 

JL  HAVE  shown,  in  a  former  communication,  the  effects  of 
centrifugal  force  upon  germinating  seeds;  from  which  I 
have  interred  that  the  radicles  are  made  to  descend  towards 
the  earth,  and  the  germs,  or  elongated  plumules,  to  take 
the  opposite  direction,  by  the  influence  of  gravitation :  and 
I  believe  the  facts  I  have  stated  to  be  sufficient  to  support 
the  inferences  I  have  drawn  f.  But  the  fibrous  roots  of 
plants,  being  m.uch  less  succulent,  though  not  uninfluenced 
in  the  directions  they  take  by  gravitation,  are,  to  a  great 
extent,  obedient  to  other  lava's,  and  are  generally  found  to 
extend  themselves  most  rapidly,  and  to  the  greatest  length, 
in  whatever  direction  the  soil  is  most  favourable :  whence 
many  naturalists  have  been  disposed  to  believe  that  these 
are  guided  by  some  degrees  of  feeling  and  perception,  ana- 
joc^ous  to  those  of  animal  life. 

I  shall  proceed  to  state  some  of  the  facts  upon  which  this 
hypothesis  has  been  founded,  and  others  which  have  occur- 
red in  the  course  of  my  own  experience,  and  which  are  fa- 
vourable to  it ;  after  which  I  shall  endeavour  to  trace  the 
effects  observed  to  the  operation  of  different  causes. 

When  a  tree  which  requires  much  moisture  has  sprung 
^D,  or  been  planted,  in  a  dry  soil^  in  ihe  vicinity  of  water, 

*  Froru  Philosophical  Trausactious  for  181),  part  ii. 
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it  has  been  observed,  that  much  ihc  largest  portion  of  its 
roots  has  been  directed  toward:?  tlie  water;  and  that  when 
a  tree  of  a  diderent  species,  and  wiiich  requires  a  dry  soil, 
has  been  placed  in  a  sinidar  Situation,  it  has  appeared,  in 
the  direction  given  to  its  roots,  to  have  avoided  the  water 
and  moist  soil. 

A  tree  growing  upon  a  wall,  at  some  distance  from  the 
ground,  and  consequently  ill  supplied  with  food  and  water, 
has  also  been  observed  to  adapt  its  habits  to  its  situation, 
and  to  make  very  singular  anci  well  directed  efforts  to  reach 
the  soil  beneath,  by  means  of  its  roots-'.  Dm-inir  the  jieriod 
in  which  it  is  making  such  elForts,  little  addition  is  made 
to  its  branches,  and  almost  the  whole  powers  of  the  plant 
appear  to  be  directed  to  the  growth  of  one  or  more  of  its 
principal  roots.  To  these  n)uch  is  in  consequence  annually 
added,  and  thev  proceed  per[)endicularly  towards  the  earth, 
unless  made  to  deviate  by  some  opposing  bodv  :  and  as  soon 
as  the  roots  have  altaehtti  themselves  to  the  soil,  the  branches 
grow  with  vigour  and  rapidity,  and  tlie  plant  assumes  the 
ordinary  habits  of  its  speeie>. 

Du  Hamel  caused  two  trenches  to  be  made  so  as  to  in- 
tersect each  other  at  right  angles,  and  a  tree  to  be  planted 
at  the  point  of  intersection ;  and  taking  up  this  tree  some 
years  afterwards,  he  found  that  the  roots  had  almost  wholly 
confined  themselves  to  the  trenches,  in  which  the  soil  of 
the  former  surface  must  have  been  buried. 

A  trench  which  was  twenty  feet  long,  six  wide,  and  about 
two  deep,  was  prcjtared  in  my  garden,  in  the  bottom  of 
which  trench  was  placed  a  layer,  about  six  inches  deep,  of 
very  rich  mould,  incorporated  with  much  fresh  vegetable 
matter.  This  was  covered,  eighteen  inches  deep,  with  light 
and  poof  loam,  and  upon  the  bed  thus  formed,  seeds  of  the 
common  carrot  {Uaucus  caro'.a)  and  parsnip  [Paslinaca  sa- 
tiva)  were  sowed.  The  plants  grew  feebly  til!  near  the 
end  of  the  summer,  when  they  assunsed  a  very  luxuriant 
growth,  grew  rapidlv  till  late  in  the  autunin,  and  till  their 
leaves  were  injured  by  frost.  The  roots  were  then  ex- 
amined, and  were  found  of  an  extraordinary  length,  and  in 
form  almost  perfectly  cylindrical,  having  scarcely  emitted 
anv  lateral  fibrous  roots  into  the  jioor  soil,  whilst  the  rich 
mould  beneath  was  filled  with  them. 

In  another  experiment  of  the  same  season,  the  preceding 
process  was  reversed,  the  rich  soil  being  placed  upon  the 
siirface,  and  the  poor  beneath.     The  plants  here  grew  very 
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luxurimUly,  and  acquired  a  considerable  size  early  in  the 
summer  ;  and  when  the  roots  were  taken  tip  in  the  autumn, 
thev  were  found  to  have  assumed  very  different  forms.  The 
greater  part  had  divided  into  two  or  more  unequal  ramifi- 
cations, very  near  the  surface  of  the  ground,  and  those 
which  were  not  thus  divided  tapered  rapidly  to  a  point  at 
ihe  surface  of  the  poor  soil,  into  which  few  of  their  fibrous 
roots  had  entered. 

In  other  experiments,  seeds  of  almost  all  the  common 
esculent  plants  of  a  garden  were  so  placed  that  the  young 
plants  had  an  oj)portunity  of  selecting  either  rich  or  poor 
soil ;  which  was  disposed,  in  almost  every  possible  way, 
within  their  reach  ;  and  I  always  found  abundant  fibrous 
roots  in  the  rich  soil,  and  comparatively  few  in  the  poor. 

The  following  experiment  afforded  the  most  remarkable 
result,  and  one  the  least  favourable  to  the  hypothesis  which 
I  have  advanced  in  a  former  paper*,  and  to  the  conclusion 
which  I  shall  now  endeavour  to  support ;  and  therefore  I 
think  it  necessary  to  describe  it  very  niinutely.  Some  seeds 
of  the  common  bean  {Ficia  faba),  the  plant  with  which 
many  former  experiments  were  made,  were  placed  uj)on  the 
surface  of  the  mould  in  garden  pots,  in  rows  which  were 
about  four  inches  distant  from  each  other.  A  grate,  formed 
of  slender  bars  of  wood,  was  then  adapted  to  the  surface  of 
each  pot,  so  as  to  prevent  both  the  mould  and  the  seeds 
falling  out,  in  whatever  position  the  j^iots  might  be  placed; 
and  the  bars  were  so  disposed,  as  not  at  all  to  interfere  with 
the  radicles  of  the  seeds,  when  protruding.  The  pots  were 
then  directly  inverted ;  and  the  seeds  were  consequently 
placed  beneath  the  mould  ;  but  each  seed  was  so  far  de- 
pressed into  the  mould,  as  to  be  about  half  covered:  by 
which  means  each  radicle,  when  first  emitted,  was  in  con^ 
tact  with  the  niou!<i  above,  and  the  air  b*?!ow.  Water  was 
then  introduced  through  ihe  bottom  of  the  inverted  pot,  in 
sufificient  quantity  to  keep  the  mould  moderately  moist  j 
and  the  pots  being  suspended  from  the  roof  of  a  forcing 
house,  the  seeds  soon  vegetated. 

In  former  experimontsf,  wherever  ihc  seeds  were  placed 
to  vegetate  at  rest,  the  radicles  descended  perpendicularly 
downwards,  in  whatever  direction  they  were  first  protruded  ; 
but  under  tlie  preceding  circumstances  they  extended  hori- 
zontally along  the  surface  of  the  mould,  and  in  contact 
•with  it  5  and  in  a  few  days  emitted  nianv  fibrous  roots  up- 
wards into  it :  just  as  they  v.ouid  have  done,  if  guided   by 
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the  instinctive  faculties  ami  passions  (if  animal  life;  and  as 
J  concluded  before  I  made  the  e.\]>erinient  that  iliey  would 
do,  under  the  guidance  of  nuieh  more  simple  law  3,  whose 
mode  of  operating  I  shall  endeavour  to  explain. 

Wh.Uever  be  the  niachint-ry  by  which  the  sap  of  trees  is 
raised  to  the  extremities  of  their  branches,  it  is  ob\  ious  that 
this  machinery  is  first  put  into  action  by  tiie  steiyis  and 
branches,  and  not  by  the  roots  :  for  the  graft  or  bud,  when- 
ever it  has  become  fu'lv  united  to  the  stock,  v\  hollv  rcL^u- 
la;es  the  season  and  temperature  in  which  the  sap  iS  to  be 
put  in  motion,  in  perfect  independence  of  the  habits  of  the 
stock  ;  whether  those  be  late  or  early.  If  all  the  branches 
of  a  tree,  exclusive  of  one,  be  much  shaded  bv  contiguous 
trees*,  or  other  objects,  the  branch  which  is  exposed  to  the 
light  attract''  to  itself  a  larixe  portion  of  the  asccndins;  sap, 
which  it  employs  in  the  formation  of  leaves  and  vigorous 
annual  slun-ts,  whilst  the  shaded  branches  become  languid 
and  unhealthy.  The  motion  of  the  asccmlina'  current  of 
sap  appears  therefore  to  be  regulated  bv  the  ability  to  em- 
ploy it  in  the  trunk  and  branches  of  the  tree;  and  this  cur- 
rent passes  up  through  the  alburnum,  from  which  substance 
the  buds  and  leaves  spring.  But  the  sap  which  cjives  ex- 
istence to,  and  feeds  the  root,  descends  through  the  bark  f : 
and  if  the  operation  of  light  give  abilitv  to  the  exposed 
branch  to  attract  and  emjiloy  the  ascending  or  alburnous 
current  of  sap.  it  appears  not  improbable  that  the  operation 
of  proper  food  and  moisture  in  the  soil,  upon  the  bark  of 
the  root,  may  give  ability  to  that  organ  to  attract  and  em- 
ploy the  descending  or  cortical  current  of  sap  ;  and  if  this 
be  the  case,  an  easy  explanation  of  all  the  preceding  phse- 
nomena  imiTiediatelv  presents  itself. 

A  tree  growing  upon  a  wall,  and  uncoimected  wiih  the 
earth,  will  almost  of  necessity  grow  slowly  ;  and  as  it  must 
be  scantily  supplied  with  moisture  during  the  summer,  it 
will  rarelv  produce  any  other  leaves  than  those  which  the 
buds  contained  which  were  formed  in  the  preceding  year. 
Some  of  the  rocUs  of  a  tree  thus  circumstanced  w  ill  be  less 
well  supplied  with  moisture  than  others,  and  these  will  be 
first  affected  by  drought :  their  points  will  in  consequence 
become  rigid  and  inexpansible,  and  they  will  thence  ge- 
nerally cease  to  elongate  at  an  early  period  of  the  summer. 
The  descending  current  of  sap  will  be  then  employed  in 
promoting  the  growth  and  elongation  of  those  roots  only 
which  are  more  favourably  situated,  and   those,  compara- 
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tively  with  other  parts  of  the  tree,  will  grow  rapidly.  Gra- 
vitation will  direct  these  mots  perpendicularly  downwards, 
and  the  tree  will  appear  to  have  adopted  the  wisest  and 
best  plan  of  connecting  itself  with  the  ground  :  and  it  wilj 
really  have  employed  the  readiest  means  of  doing  so,  as 
effectively  as  it  could  have  done  if  it  had  possessed  all  the 
feelings  and  instinctive  passions  and  powers  oi'  animal  life. 
The  subsequent  vigorous  growth  of  such  a  tree  is  the  na- 
tural consequence  of  an  miproved  and  more  extensive  pas- 
ture. 

When  the  seeds  of  the  carrot  and  parsnip,  in.  the  e>-perl- 
ments  I  have  staled,  were  ])laced  in  a  poor  superficial  soil, 
but  which  permitted  the  roots  of  the  plants  to  pass  readily 
through  it,  these  were  conducted  downwards  by  gravitation ; 
whilst  the  plants  grew  feebly,  because  they  received  but  lit- 
tle nutriment.  The  roots  were  in  a  situation  analogous  to 
that  of  the  stems  of  tree  in  a  crowded  forest ;  and  when  fKe 
jeading  fibres  of  the  roots  came  into  contact  with  the  rich 
mould,  they  acquired  a  situation  correspondent  to  that  of 
the  leading  branches  of  such  trees  which  are  alone  exposed 
to  the  light.  The  form  of  the  roots  of  the  plants  was  con- 
sequently long,  slender,  and  cylindrical,  like  the  stems  of 
such  trees.  Ihc  roots  of  the  one  required  the  actual  con- 
tact of  proper  soil  and  nutriment;  and  the  branches  of  the 
other  required  the  actual  contact  of  light,  to  promote  theiv 
growth. 

When  on  the  contrary  the  seeds  of  the  preceding  specie^ 
of  plants  were  placed  in  a  rich  superficial  soil,  their  situa- 
tion was  analogous  to  that  of  a  tree  fully  exposed,  on  every 
side,  to  the  light,  whose  branches  would  be  extended,  ih 
every  direction,  immediately  above  the  surface  of  the 
ground  :  and  as  the  fibrous  roots  of  the  plants  canie  into 
contact  with  the  subsc;il,  which  was  not  well  calculated  to 
promote  their  growth,  their  situation  became  analogous  to 
that  of  shaded  branches;  and  they  consequently  ceased  to 
extend  downwards.  The  fibrous  roots  of  a  tree,  under  si- 
ttiilar  circumstances,  would  have  extended  along  the  lower 
.surface  of  the  favourable  soil;  but  after  these  roots  had 
much  increased  in  bulk,  they  would  be  found  partly  com- 
pressed into  the  subsoil,  however  poor  and  unfavourable, 
provided  it  contained  no  ingredients  actually  noxious.  In 
obedience  to  similar  laws,  the  roots  of  an  aquatic  tree  will 
not, extend  freely  in  dry  soil,  nor  those  of  a  tree  which  re- 
quires but  little  moisture  ih  a  wet  soil;  and  on  this  account 
the  roots  of  the  one  will  appear  to  have  sought,  and  those 
gf  the  other  to  have  avoided,  the  contiguous,  water;  though 

both. 


the  Direction  of  the  Growth  of  Roots,  425 

both,  in  the  first  period  of  their  growth,  pointed  their  roots 
alike  in  every  direction. 

When  the  seeds  ot"  the  hean,  in  the  experiment  I  have 
described,  were  plactd  to  vegetate  beneath  the  mould  of  an 
inverted  pot,  a  sufficient  quantity  of  moisture  was  aff'orded 
by  the  ujould  to  occasion  the  prolru^'ion  of  the  radicles: 
but  as  soi)n  as  tiie  uiuler  points  of  these  had  iH'netrated 
througli  the  seed-coats,  their  surfaces  were  necessarily  ex- 
posed to  dry  air,  and  were  consequently  rendered  rigid  an4 
jnexpansible;  whilst  their  upper  surfaces,  being  in  contact 
with  the  moist  njould,  remained  soft  and  expansible.  If 
both  the  upper  and  lower  surfaces  of  the  radicles,  at  their 
points,  had  been  equally  well  supplied  with  nioisture,  gra- 
vitation would  have  ai traded  the  sap  to  the  lower  sides, 
where  new  matter  would  have  been  added  ;  and  the  radicles 
would  have  extended  perpendicularly  downwards,  as  in 
former  ex[)eriments :  but  the  influence  of  gravitation  was, 
to  a  great  extent,  counteracted  by  the  effects  of  drought  upo^ 
the  loAcr  sides  of  the  radicles,  nearly  as  it  was  counteract- 
ed by  centrifugal  force,  when  made  t'>  act  hoiJiiontally*. 

As  soon  as  the  radicles  had  acquired  sufficient  age  and 
n)aturity,  etiorts  were  made  by  them  to  emit  hbrous  roots  ; 
when  want  of  proper  moisture  on  the  lower  sides  prevented 
their  being  protruded  in  any  other  direction,  except  up- 
wards. In  that  direction  therefore  they  were  alone  emitted 
(as  I  was  confident  that  they  would  before  I  began  the  ex- 
periment);  and  having  found  proper  food  and  moisture  in 
the  pots,  they  extended  themselves  upwards  through  more 
than  half  tlie  mould  which  these  contained. 

This  experiment  was  repeateil,  and  water  was  so  con- 
ftantiv  and  abundantly  given,  that  every  part  of  the  radicles 
was  kept  equally  wet;  and  they  then  became  perfectly  obe- 
dient to  gravitation,  without  being  at  all  influenced  by  the 
mould  above  them. 

In  other  experiments,  pieces  of  alum  and  of  the  sulphates 
of  iron  and  copper  were  placed  at  small  dkUances  perpen- 
dicularlv  Ijcneath  the  radicles  of  germinating  seeds,  of  dif- 
ferent species,  to  afl^ord  an  opportunity  of  observing  whe- 
ther any  efl!"orts  would  be  made  by  them  to  avoid  poisons ; 
but  they  did  not  appear  to  be  at  all  influenced,  except  by 
actual  contact  of  the  injurious  substances.  The  growth  of 
their  fibrous  lateral  roots  was,  however,  obviously  accele- 
rated, when  their  points  approached  any  considerable  quan- 
tity of  decomposing  vegetable  or  animal  matter  :  and  when 
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the  orowth  of  the  root?  was  retardetl  bv  want  of  nioisfnre, 
the  contiguity  of  \v.iifr,  in  the  adjoininsr  mouid,  thoiiorh  not 
apnarcntly'in  actual  contact  with  them,  operated  benefi- 
cially: but  I  had  reason  to  suspect  that  the  i!rovvth  of  roots 
was,  under  these  eireurnstanccs,  promoted  by  actual  con- 
tact with  the  detached  and  fugitive  parficles  cf  the  dccoiii- 
posiiig  body,  and  of  the  evaporating  water. 

The  <rrowth  and  torms  assumed  hv  the  roots  of  trees,  of 
every  species,  are  to  a  great  extent  dependent  upon  the 
quantity  oi  ino'.ion  which  their  stems  and  branches  receive 
from  winds;  for  the  eHecis  of  motion  upon  the  growth  of 
the  rooc,  and  of  the  triK'.k  and  branches,  which  I  have  de- 
scribed in  a  fon^ier  memoir,  are  perfectly  similar*.  What- 
ever part  of  a  root  is  moved  and  bent  by  winds,  or  other 
causes,  an  increased  deposition  of  albnrnous  matter  upon 
that  part  soon  takes  place,  and  consequentiv  the  roots  u  hicb 
immediately  adjoin  the  trunk  of  an  insulated  tree,  in  an 
exposed  situation,  become  strong  and  rigid;  whilst,  they 
diminish  rapidly  in  bulk,  as  they  recede  from  the  trunk, 
and  descend  into  the  ground.  By  this  sudden  diminution 
of  the  bulk  of  the  roots,  the  passage  of  the  descending  sap, 
through  their  bark,  is  obstructed;  and  it  in  consequence 
generates,  and  passes  into  many  lateral  roots;  and  th.ese,  if 
the  tree  Ik-  still  much  agitated  by  winds,  assume  a  siirular 
form,  and  consequently  divide  into  many  others.  A  kind 
of  net-work  composed  of  thick  and  strong  roots  is  thus 
formed,  and  the  tree  is  secured  from  the  dangers  to  which 
its  situation  would  otherwise  expose  it. 

In  a  sheltered  valley,  on  the  contrary,  where  a  tree  is  sur- 
rounded and  protected  by  others,  and  is  rarely  agitated  by 
winds,  the  roots  grow  long  and  slender,  like  the  stem  and 
branches,  and  comparatively  much  less  of  the  circulating 
fluid  i^  expended  in  the  deposition  of  alburnum  beneath  the 
ground  ;  and  hence  it  not  unfrcquently  happens  that  a 
tree,  in  the  v.uist  slu'ltered  part  of  a  valicv,  is  uprooted  ; 
whilst  the  exposed  and  insulated  tree,  upon  the  adjoining 
mountain,  remains  lunnjured  by  the  fury  of  the  storm. 

In  all  fhe  preceding  arranuemenf,  the  wisdom  of  nature, 
snd  the  admirable  siinphcity  of  the  means  it  employs,  are 
conspicuously  displaved  ;  but  I  am  v,  holly  unable  to  trace 
the  exisien'-e  of  any  thing  like  sensation  or  intellect  in  the 
j)iant3:  and  I  iherefore  venture  to  concludej  that  their  roots 
are  iniluenced  bv  the  intmediate  operation  and  contact  of 
surrounding  bodies,  and  not  by  ^ny  degrees   of  sensation 
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and  passion  analogous  to  those  of  animal  lil'e;  an<l  I  reject 
the  latter  hypotlicsis,  not  only  because  It  is  toundcd  upon 
assumptions  which  cannot  ht-  granitd,  but  because  it  is  in- 
sufficient to  explain  the  prcceclmg  phienonicna,  unless  seed- 
ling plants  be  aJuiittccl  lo  possess  more  extensive  inielieetual 
powers  than  are  given  to  the  olt'spriug  of  the  most  acute 
animal.  A  young  wild-duck  or  partridge,  when  it  first  sees 
the  insect  upon  which  naiure  intends  it  to  feed,  instinctively 
pursues  and  catches  it;  but  natiu'e  has  given  to  the  younw 
bird  an  apjiropriate  organization.  The  plant,  on  the  con- 
trary, if  It  could  feel  and  perceive  the  objects  of  its  wants, 
and  will  the  possession  of  them,  has  still  to  contrive  and 
form  the  organ  by  which  these  are  to  be  approached.  1  he 
writers  who  have  contended  for  the  existence  of  sensation 
in  plants,  appear  to  have  been  sensible  of  the  precedino  and 
other  obstacles,  and  have  all  betrayed  the  weakness  of 
their  hypothesis,  in  adducing  a  few  facts  only  which  are 
favourable  lo  it,  and  waving  w'holly  the  investigation  of  all 
others. 

In  the  description  of  the  precedii5g  experiments,  I  fear 
that  I  have  been  tediously  niinute;  but,  as  I  have  selected 
a  few  facts  oidy  from  a  great  number  which  I  could  have 
adduced,  I  was  anxious  to  give  as  accurate  and  distinct  a 
view  of  those  I  stated,  as  possible. 
1  am,  dear  sir, 

with  great  respect,  sincerelvvours, 

Downtoii,  Jan.  15,  1811.  Tho.  AjSD.  KmGHT. 


XXXVII.  Specimen  of  an  Indian  Calendar,  extracted  from 
the  "  Elements  of  Botany,"  bi/  Professor  Barton,  of 
America. 

JL  HE  following  specimen  of  the  calendar  of  one  of  the 
more  cultivated  of  the  Indian  tribes  c>f  the  great  tract  of 
country  now  within  the  limits  of  the  United  States,  will 
not  be  deemed  incurious  or  unimportant. 

Tl)e  Onondagos,  one  of  tlie  Six-Nations,  whose  chief  re- 
sidence ever  since  the  arrival  of  the  Europeans  in  this  coun- 
try has  been  in  the  State  of  New -York,  divide  tlsc  year  into 
twelve  months,  and  btgin  Ikeir  vcar  witli  December*. 

The 

*  Th^  Onoiidaja  ye.ir  does,  certainly,  consist  of  twelve  months  j  and  these 
nonths,  I  am  pretty  ccrtinn,  are  lunar.  In  tlie  language  of  this  tribe  of  the 
confederacy,  a  month  is  called  wnfshiifela,  which  i»  the  name  the  Oneidas, 
viio  are  clc-e  neighbours  of  the  Onondagos,  and  who  speak  a  near  dialect 
(Oi  the  same  language,  give  to  the  moon. — I  do  not  mean,  however,  to  assert 

tha( 
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The  names  of  the  months  are  as  follow:  viz. 


Che-t6-re. 
Che-t6-re-ko--vah*. 

TiS-SAH. 


TiS-SAH-KO-NAH. 
KONE-LA-TOCII-AH 


Ee-set-ah. 

Ee-ra-ko-nah. 

hus-hess-ko-hah, 
kos-hess-ko-hah. 
Kan-tah-hah, 


December:  '*  the  cool  month." 

January:  ^'  the  cold  month." 

Februfirv  ••  *'  the  snow  is  Legin- 
ning  to  pass  away." 

March:  "  snow  is  now  gone  in 
reality;  or  is  fast  going." 

April:    *^  the   bud-monih;"    or 
the  trees  begin  to  leaf. 
Kone-la-tocii-ko-nah.  May:    "the  leaf-month;"    the 

leaves  being  fully  out. 

June:  "  the  corn-month;"  the 
maize,  or  Indian  corn,  being 
come  up;  and  fit  for  \\\q  Jirst 
dressing, 

July:  *' the  corn  is  up  in  full," 
and  fit  to  receive  its  second 
dressing. 

August:  "  the  corn  is  making 
its  heads ;"  or  ears. 

September:  the  month  when  ''^the 
ear  is  full,"  or  fit  for  boiling. 

October:  the  month  when  *'  ve- 
getation begins  to  fall  away  ;" 
being  affected  by  the  frost. — 
It  may  be  called  the  month  of 
Defoliation. 

that  the  Indian  months,  which  I  have  mentioned,  cvacily  correspond  to  the 
months  of  our  calendar. — On  the  subject  of  tlic  manner  of  dividing  time 
among  the  Indians  (;is  well  the  rude  as  more  cultivated)  of  North  America, 
I  have  collected  some  important  information,  v.hich  I  sliall  communicate  to 
the  public  at  a  future  period.  At  present,  I  shall  only  observe,  that  from  tlie 
neat  and  simple  calendar  of  the  Onondagos,  it  is  easy  to  perceive  that  thev 
were  more  of  an  agricuUurnl  people  than  many  of  the  other  American  tribes; 
than  those,  perhaps,  who  had  a  "  Herring--montli,"  a  "Sturgeon-month," 
and  a  "  Seaver  month,"  in  their  enumeration  of  the  year.  And  the  Sis^ 
Nations,  of  whom  the  Onondagos  formed  a  part,  and  a  noble  part,  were, 
it  is  known,  much  more  attached  to  the  cultivation  of  the  earth,  than 
the  Delawares,  and  many  other  tribes.  —  From  this  calendar  it  is  also 
natural  to  infer,  that  the  Onondagos  have,  for  a  very  considerable  length 
of  time, — for  several  centuries  at  least, — been  settled  nearly  in  the  same 
tract  of  country,  or  upon  the  same  parallel  of  latitude,  in  which  they  now 
reside.  If,  as  I  suppose,  they  came  from  the  south-west,  they  must  have 
altered,  and  accommodated,  their  calendar  to  the  more  norihern  regions 
of  which  they  took  possession. — The  Mexicans,  we  arc  informed,  made  a 
considerable  change  in  their  calendar,  when,  migrating  from  the  northern 
Atzlan,  they  seated  themselves  in  the  milder  and  more  southern  and  more 
happy  clime  of  Anahuac. 

*  The  meaning  of  konak  seems  to  be  "  in  reality,"  or  "  in  great  earnest." 

Kan> 
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Kan-tah-hah-ko-nah.  November:    the    month     when 

the  "vegetation  is  chieHy 
fallen  down,"  having  been 
killed  by  the  frost, — Ever- 
greens, of  which  tl)e  number 
of  species  in  the  country  ot  the 
Sr.\-Nations  is  very  consider- 
able,— such  as  Pinus,  Larix, 
Abies,  Tiiiija,  Cupressus,  not 
lo  mention  the  smaller,  but  yet 
conspicuous,  Taxus,  Rhodo- 
dendron, Kalmia,  and  many 
others, — are,  doubtless,  in- 
tended to  be  excepted  from  the 
observation,  which  re  exclu- 
sively restricted  to  deciduous 
vegetables,  and  chiefly  those 
of  an  ariorescenl  stature. 


LXXVIfl.  An  Account  of  a  vcgetahle  JVax  from  Brazil. 
B}i  William  Thomas  BramdEj  Eiq.  F.R.S.* 

§  T.  JL  HE  vegetable  wax  described  in  this  paper  was  given 
to  the  president  by  lord  Grenville,  wiih  a  wish  on  the  part 
of  his  lordship  that  its  properties  should  be  investigated,  in 
the  hope  that  it  might  prove  an  useful  substitute  for  bees 
wax,  and  constitute,  in  due  time,  a  new  article  of  com- 
merce between  the  Brazils  and  this  country. 

It  was  transmitted  to  lord  Grenville  from  Rio  de  Janeiro, 
by  the  ct)mte  dc  Galvcas,  as  a  new  article  lately  brought 
to  that  city  from  the  northernmost  parts  of  ihe  Brazilian 
donnnions,  the  capiteneas  of  Rio  Grande  andSeara,  be- 
tween the  latitudes  of  three  and  seven  degrees  north  :  it  is 
said  to  be  the  production  of  a  tree  of  slow  growth,  called 
by  the  natives  CarncmLa,  which  also  produces  a  gum  used 
as  food  fur  men_,  and  another  substauce  employed  for  fatten- 
ing poultry. 

VVhen  the  comte  wrote  to  lord  Grenville  in  July  last, 
orders  had  been  sent  to  the  governors  of  the  districts  where 
it  grows,  requiring  them  to  report  more  particularly  on  the 
nature  and  qualities  of  this  interesting  tree  :  we  may  there- 
fore hope  that  information  will  soon  be  obtained,  whether 
the  article  can  be  procured  in  abundance,  and  at  a  reason- 
able price;  in  which  case  it  will  become  a  valuable  audition 

•  From  the  Philosophical  Tr.^nsactions  for  181!,  part  fi. 

to 
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lo  iIk-  c'omrorts  oF  mankind,  by  reducing  the  price  and  Im- 
proving llic  qu.ilitv  oFcaiuilcs,  flambeaux^  &c. 

The  article,  in  the  state  in  which  it  was  sent,  resembles 
inuch  that  described  by  Ilnmboldt  as  the  produce  of  the 
Ceroxvlon  Andicola*;  but  it  is  not  likely  to  be  the  same,  as 
Humboldt's  wax  is  collected  from  a  stately  palm-tree,  which 
frrow^s  on  the  high  mountains  from  900  to  1450  toi^es 
above  the  level  of  the  sea,  and  on  the  edge  of  the  regions 
of  perpetual  snow.  On  the  other  liand,  tlie  Brazilian  plant 
is  described  as  a  slow-growing  tree,  but  not  as  a  large  one, 
and  there  are  no  high  mountains  delineated  in  the  most 
accurate  and  recent  maps  of  the  capiieneas  where  it  is 
found.  But  a  more  decisive'argument  against  their  identiiv 
is  the  analysis  of  Vauquelin,  published  by  Humboldt,  whieli 
shows  thra  the  produce  ot  the  Ceroxylun  consists  of  two- 
thirds  resin  raul  only  <me- third  wax  ;  but  the  Brazilian  ar- 
ticle is  entirely  wax,  and  alibrds  not  the  smallest  trace  of 
xesin.  The  Brazilian  plant,  however,  was  not  eniirely  un- 
known to  Humboldt ;  ior  It  appears  from  liis  book,  that 
M.  Correa  had  informed  him  tiiat  a  palm,  called  Carnauba 
by  the  natives  of  Brazil,  produced  wax  from  its  leaves. 

§  H.— ^1.  The  w^ax  in  iis  rough  state  is  in  the  form  of  a 
coarse  pale-iirav  powder,  soli  to  the  touch,  and  mixed  w  ith 
various  impurities,  con;sisting  el'.icfly  of  fibres  of  the  bark 
of  llie  tree,  which,  when  separated  by  a  sieve,  amount  to 
about  40  per  cent. 

It  has  an  agreeable  odour,  somewhat  resembling  new 
hay,  but  scarcely  any  tasie. 

At  20G°  Fahrenheit,  it  enters  into  perfect  fusion,  and  in 
this  state  it  may  be  further  purified  by  parsing  it  through 
fine  linen.  Bv  this  process  it  acquires  a  dirty-green  colour, 
and  its  peeidiar  smell  becomes  more  evident.  When  cold, 
it  is  nu>deraielv  hard  and  brittle.     Its  specific  gravity  is  -gso. 

2.  Water  exerts  no  action  on  the  wax,  unless  boiled 
with  it  for  some  hours  j  it  then  acquires  a  slight  brown 
tinge,  and  the  peculiar  odour  of  the  wax. 

3.  Alcohol  does  not  cHssolve  any  portion  of  the  wax,  un- 
less heat  be  applied. 

T>.\o  fluid  our.ces  of  boiling  alcohol,  spec.grav.  -826,  dis- 
solve about  ten  grains  of  the  wax,  of  wliich  eight  grains  are 
depo?itt  d  as  the  solution  cools,  and  the  remaining  two  grains 
may  be  aftor.vards  precipitated  by  the  addition  of  water, 
oi  mav  be  f)btained  unaltered  by  evaporating  the  alcohol. 

The  solution  of  the  wax  in  alcohol  has  a  slightly  green 
tinge. 

*  Pir.iiies  Eiiiiiioctiahs,  p.  3. 

4.  Sulphuric 


j4n  Account  of  a  vcgeiaile  H'axJ'rom  Brazil.       431 

4.  Sulphuric  ether,  spec.  grav.  '7563,  tlissolvcs  a  very 
niiiuitc  portion  ol"  tlie  wax,  at  the  tein|iera(iire  ut  60". 

Two  fluid  ounces  oi  hoiling  sulphuric  ether  dissolve 
thirty  grains  of  ihc  wax,  of" which  iwcntv-six  grains  are  de- 
posited by  cooiiniv  the  solution,  and  the  reiininiDg  tour 
grains  may  be  obtained  by  allowing  the  ether  to  evaporate 
bpontaneou.sly. 

A.  The  li.xcd  oils  very  readily  ilis=;olvc  the  wax  at  the  tem- 
perature uf  boiling  water,  and  h>rin  u  iih  it  compounds  of 
an  intermediate  consij;t(.r.cc,  vi-rv  analogous  to  those  which 
are  obtained  with  common  bt-es  wax. 

In  exannning  some  combinations  which  I  had  made  of 
the  vegetable  wax  with  olive  od,  I  was  surprised  t-  find 
them  perfectlv  soliil)le  in  ether,  and  spaiingly  soluble  in 
boiling  alcohol. 

As  it  is  commonly  stated  that  the  fixed  oils  are  insoluble 
in  ether  and  in  alcohol,  I  was  led  to  attribute  the  soluion 
of  liie  oil,  in  these  instances,  to  its  being  combmed  with  the 
wax;  but  subse(]uent  experiments,  of  which  I  shall  state 
the  general  results,  have  shown  me  that  these  opinions  are 
erroneous. 

Poor  tluid  ounces  of  sn]j>hi!ric  ether,  spec.  crav.  '7563, 
dissolve  a  flmd  ounce  and  a  quarter  of  the  expressed  oil  of 
almonds;  of  olive  oil,  the  same  quantity  ot  the  eiher  dis- 
solves a  fluid  ounce  and  a  half;  of  linseed  oil,  two  fluid 
ounces  and  a  half;  and  castor  oil  is  soluble  in  any  propor- 
tion in  sulphuric  ether  of  the  above  specific  gravity. 

The  expressed  oils  of  almonds  and  of  olives  are  very 
sparingly  soluble  in  alcohol,  spec.  grav.  'S-JO. 

Linseed  oil  is  more  soluble  than  the  two  former.  Four 
fluid  ounces  of  alcohol,  spec.  grav.  '820,  dissolve  nearlv  one 
fluici  drachm. 

Castor  oil  is  perfcctlv  soluble  in  every  ])roportion  in  al- 
cohol, spec.  grav.  -820.  h^  alcohol  of  a  hicl.er  specific 
gravity,  as  '840,  it  is  very  sparingly  soluble*. 

As  s<jiiie  of  the  difficultly  soluble  resins  are  more  easily 
dissolved  in  alcohol  to  which  a  small  proportion  of  cam- 
phor has  been  added,  I  endeavoured  to  ascertain  whether 
tiie  fixed  oils  were  rendered  more  soluble  by  the  same  means, 
but  found  that  this  was  not  the  case,  excepting  with  rec;ard 
to  castor  oil,  whi  h,  although  very  sparinulv  dissolved  by 
alcohol  of  a   spec,  grav.  above  -b-JU^,  becomes  abundantly 

*  The  s()liit)ility  of  castor  oil  in  alcohol  was  mentioned  to  me  some  monthi; 
ago  by  l"'r.  Vv'ollastcu  wijo  also  iiifornitd  snc,  liiat  it  had  on  that  account 
beeo  ciriploycd  to  aJiiii-;rate  cert^iiu  e>5e.i:ia!  oil>  of  hi^^li  value,  Cipecially 
the  oil  ot' cloves. 

.soluble 
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soluble  bv  the  atklition  of  one  part  of  camphor  to  eight 
parts  of  the  alcohol. 

Boiling  alcphol,  spec.  grav.  '840,  takes  up  a  considerable 
portion  of  castor  oil  and  of  linseed  oil  j  it  also  dissolves  a 
small  quantity  of  the  oils  of  almonds  and  of  olives;  but 
they  arc  copiously  deposited  during  the  cooling  of  the  al- 
cohol, and  only  a  small  portion  retained  in  permanent  so- 
lution. 

When  water  is  added  to  any  of  these  solutions  of  the 
fixed  oils  in  ether,  and  in  alcohol,  a  milky  mixture  is  form- 
ed, and  the  oil  gradually  separates  upon  the  surface,  with- 
out having  undergone  any  apparent  alteration. 

6.  One  hundred  grains  of  the  wax  were  boiled  for  half  an 
hour  in  a  solution  of  caustic  potash,  spec.  grav.  1090.  The 
solution  acvquired  a  pale-rose  colour,  but  appeared  to  exert 
no  further  action  on  the  wax,  which  after  having  been 
washed  with  warm  water  retained  its  fusibility  and  other 
properties.  No  contbinalion  therefore,  similar  to  a  soap, 
was  produced,  nor  was  any  precipitate  occasioned  by  the 
addition  of  acids  to  the  rose-coloured  alkaline  solution. 

7.  The  effects  produced  by  boiling  the  wax  in  solutions 
of  pure  sodd,  and  of  the  subcarbonates  of  soda  and  of 
potash,  were  analogous  to  those  of  the  caustic  potash. 

8.  Solutions  of  pure  and  of  carbonated  ammonia  exert 
scarcely  any  action  on  the  wax. 

9.  When  the  wax  is  boiled  in  nitric  acid,  spec.  grav.  1  -45^ 
there  is  some  escape  of  nitrons  gas,  and  the  colour  of  the 
wax  is  gradually  changed  to  a  deep  yellow. 

When  the  wax  is  removed  from  the  acid,  and  washed 
with  hot  water,  it  is  found  to  have  become  more  brittle  and 
hard,  but  it  still  retains  much  of  its  peculiar  odour. 

In  this  state  it  remains  insoluble  in  the  alkalies  ;  but  thev 
now  change  its  colour  to  a  very  bright  brown,  which  is  de- 
stroyed by  washing  with  dilute  muriatic  acid,  and  its  original 
yellow  colour  reslorerl. 

Neither  the  fusibility  nor  the  inBammability  of  the  was 
is  impaired' by  this  process. 

Nitric  acid,  diluted. with  eight  parts  of  water,  producef* 
the  same  change  in  the  colour  of  the  wax  as  the  concen- 
trated acid. 

Having  been  unsuccessful  in  my  attempts  to  bleach  the 
wax  in  its  original  state,  1  made  some  experiments  to  ascer- 
tain whether  its  colour  could  be  more  easily  destroyed,  after 
it  had  been  acted  upon  by  nitric  acid,  and  found  that,  by 
exposing  it  spread  upon  glass  to  the  action  of  light,  it  be- 
came in  the  course  of  three  weeks  of  a  pale-straw  colour, 

and 


An  Account  of  a  vegetahle  JVaxfrom  Brazil.       4  33 

and  on  the  surface  nearly  white.  The  same  change  was 
produced  by  sleeping  the  wax  in  thin  plates  in  an  acjueous 
Solution  of  oxvmunatic  gas,  but  I  have  not*  hitherto  suc- 
ceeded in  renderinti;  it  perfectly  white. 

10.  Muriatic  acid  l)as  little  action  on  the  wax:  when 
boiled  upon  it  for  some  hours,  it  destroys  much  of  its  colour. 

11.  Sulphuric  acid  changes  the  colour  of  the  wax  to  a 
pale  brown,  and  when  water  is  added,  it  becomes  of  a  deep 
rose  colour ;  the  inflanunability  and  the  fusibility  of  the 
wax  are  slightlv  impaired  by  this  process. 

When  heat  is  applied,  the  wax  i?  decomposed  with  tlie 
usual  phaenomena,  sulphurous  acid  is  developed,  and  char- 
coal deposited. 

12.  Acetic  acid  has  very  little  action  on  the  wax,  when 
cold. 

When  the  wax  is  boiled  in  this  acid,  a  minute  portion  is 
dissolved,  and  anain  deposited  as  the  solution  cools.  By 
long  continued  boiling  in  acetic  acid,  the  wax  is  rendered 
nearly  white;  but  when  it  is  afterwards  washed  with  water, 
and  fused,  it  resumes  its  former  colour. 

13.  When  the  wax  is  fused  in  oxymuriatic  gas,  it  is  ra- 
pidly decomposed,  and  parting  with  hydrogen  and  oxygen, 
muriatic  acid  and  water- are  formed,  and  charcoal  is  depo- 
sited. 

14.  The  results  of  the  destructive  distillation  of  the  ve- 
getable wax   are  very  analogous  to  those  of  bees  wax. 

An  acid  liquor  nnxed  with  a  voiaiiie  oil  are  the  first 
prodi'.cts ;  these  are  succeeded  by  a  large  proportion  of  a 
butyraceous  oil,  and  a  very  small  quantity  of  cliarcoal  af- 
fording traces  of  lime  rerhains  in  the  retort.  During  the 
process,  a  little  cavburetted  hydrogen  gas  is  given  off. 

I  have  not  considered  it  necessary  to  dwell  upon  tlie  re- 
lative proportions  of  these  different  products,  as  they  will 
necessarily  vary  according  to  the  rapidity  with  which  the 
distillation  is  conducted. 

§  11/. — From  the  preceding  detail  of  experiments  it  ap- 
pears, that  although  the  South  American  vegetable  wax 
possesses  the  characteristic  properties  of  bees  wax,  it  differs 
from  that  substance  in  many  of  its  chemieal  habitudes  j  it 
also  differs  from  the  other  varieties  of  wax,  namely,  the 
wax  of  the  Myrica  cerifera*,  of  lac  f,  and  of  white  lac  %• 

*  Vide  Dr.  Bostock's  Experiments  on  the  Wax  of  the  Myrica  cerifera,  in 
Nicholson's  Joiirnal  for  March  lt?0.5. 

f  \ide  Analvticvl  F-xperiments  aixl  Observaiions  on  Lac,  by  Charles  Hat* 
chett,  Esq.  F.R.S.  in  the  Miilosophiiral  Transact] oiis  for  1801. 

X  Vide  Ol.bervatious  aud  En periiiieius  on  u  Wax-like  Substance  from 
Madras,  bv  George  Pearso  ■;.  M  D  RR.S  in  the  Fh^l.  Tnins.  tor  17£-J. 

Vol.  38.  No.  164.  Dec.  1811.  Ee  The 
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The  attempts  which  I  have  made  to  bleach  the  wax  have 
been  conducted  on  a  small  scale;  but  trom  the  experiments 
related  it  appears  that,  alter  the  colour  has  been  changed  by 
the  activ)n  of  very  dilute  nitric  acid,  it  may  be  rendered 
nearly  white  by  the  usual  means.  I  have  not  had  sufficient 
time  to  ascertain  whether  the  wax  can  be  more  effectually 
bleached  by  long  contiiuicd  exposure,  nor  have  I  had  an 
opportunity  oi'  submitting  it  to  tiic  processes  employed  by 
the  bleachers  of  bees  wax. 

Perhaps  tlie  most  important  part  of  the  present  inquiry 
is  that  which  relates  to  the  combustion  of  the  vegetable 
wax  in  the  form  of  candles. 

The  trials  which  have  been  made  to  ascertain  its  fitness 
for  this  purpose  are  extremely  satisfactory  ;  and  when  the 
wick  is  properly  proportioned  to  the  size  of  the  candle,  the 
combustion  is  as  perfect  and  uniform  as  that  of  common 
bees  wax. 

The  addition  of  from  one-eighth  to  one-tenth  part  of 
tallow  is  sufficient  to  obviate  the  brittleness  of  the  wax  in 
its  pure  state,  without  ^riving  it  any  unpleasant  smell,  or 
materially  impairing  the  brilliancy  of  its  flan)e.  A  mixture 
of  three  parts  of  the  vegetable  wax  with  one  part  of  bees 
wax    also  makes  verv  excellent  candles. 


LXXIX.  Theorems  for  calculating  the  Temperaments  of  suck 
regular  Douzeaves  as  are  coinmensicrahle,  or  defined  by  a 
certain  Number  of  equal  Parts,  into  which  the  Octave  is 
divided.     By  John  Fa  key,  Sen. 

To  Mr.  Tilloch. 

Sir,  XJ.AVIKG  been  applied  to  by  a  musical  friend,  to  point 
out  the  method  of  calculating  the  Temperament  of  the 
Fifths,  in  any  given  commensurable  svstem  of  Musical  In- 
tervals, without  reference  to  the  Memoirs  of  the  Academy  of 
Sciences  (a  work  which  many  have  not  the  opportunity  of 
consulting)  as  is  done  in  the  1st,  and  several  others  of  the 
Scholia  to  mv  Six  Musical  Theorems  in  your  36th  volume, 
p.45  ;  I  beg  the  favour  of  you  to  give  a  place  to  the  follow- 
inf  Observations  and  Theorems  on  CommensurableSystems. 
It  is  well  known,  that  merely  giving  the  number  o(  eqiial 
parts  into  which  the  octave  is  to  be  divided,  is  not  suffi- 
cient to  define,  in  all  cases,  the  regular  douzeave  that  re- 
sults, or  system  wherein  all  the  Fifths  to  a  given  extent  are 
alike  tempered;  the  common  property  of  ^vhich  is,  as  Dr. 

■^  Smith 
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Smith  has  shown,  in  his  truly  excellent  **  Harmonics," 
Prop.  Ill,  and  XV' J  IF,  that  tlie  sum  of  5  of  the  mean  Tones 
(T)  and  two  of  the  major  Linimas  (L)  are  equal  to  the 
Octave,  in  all  such  systems.  Thus  in  the  system  of  M. 
Uenfling  (Schol.  X.  p.  50)  wherein  the  Octave  is  divided 
into  5o  equal  parts,  six  diftcrent  sets  of  T  and  L  may  be 
tounti  to  answer  the  above  condition,  viz. 


T 

L 

5 

X 

]0  + 

X 

0  = 

50 

5 

X 

8  + 

2 

X 

5  = 

50 

5 

X 

0  + 

o 

X 

10  = 

50 

5 

X 

4  + 

2 

X 

15  = 

50 

5 

X 

2  + 

2 

X 

20  = 

50 

5 

X 

0  + 

2 

X 

25  = 

50 

VVliich  sets  of  answers  may,  in  general,  be  obtained  by 
this  rule,  viz. 

From  the  given  number  of  equal  parts  in  the  Octave  (a), 
deduct  successively  the  even  numbers  in  the  series  0,  2,  4, 
6,  8,  &c.  until  a  ren)ainder  is  found,  divisible  by  5,  or  which 
ends  with  0  or  3,  and  let  such  even  subtrahend  be  called  6: 

then  will    ^^  be  the  greatest  value  of  T,  and  —  the  least 

or  corresponding  value  of  L;  and  all  the  other  corresponding 
values  of  T  will  decrease  from  this  by  2,  and  those  cf  JL 
increase  by  5,  in  succession,  as  in  the  example  above.  It 
will  however  be  unnecessary,  to  carry  this  process  on  any 
further,  than  till  L  becomes  equal  to  T  ;  since  in  all  prac- 
tical systems,  the  value  of  L  cannot  differ  very  greatly  from 
the  half  of  T,  and  thus  the  second  line  in  the  above  ex- 
ample, is  the  only  practical  system  that  results  from  a  divi- 
sion of  the  Octave  into  50  equal  parts  j  and  so  of  any  other 
value  of  a. 

In  practice  therefore,  the  value  of  I  (or  2L)  will  be  re- 
stricted to  some  of  those  even  subtrahends  that  produce 
practical  systems,  and  which  may  be  determined,  in  my  new 
notation,  by 

Theorem  7.      —  r  =  —  x  61-421264S  —  9-23622912S, 

a 

the  flat  temperament  of  the  Fifths,  in  the  system  having  a 

equal  parts  in  the  Octave. 

Or,  in  reciprocals  of  common  logarithms,  by 

Theor.8.   —  r  =  —  x -OSOlOCcjjgOSee  — -0045267,3834. 

a 

For  example, in  Mercator's  System, mentioned inSchol.  1, 

12  =  53   and    b  =z  8,  and   we  liave   8    X  6f'121264  -r-  53 

—  9  236222  ==.  —  '034911212  the  flat  Temperament  of  the 

E  c  a  Fifth  ; 
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19 

5 

43 

6 

12 

8 

07 
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74 

10 

50 

12 

31 

13 
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Fifth  :  and  in  ihe  other  Scholia,  we  have  for  the  Commen- 
ijurable  Systems  nientioncfi,  as  follows,  viz. 

Schol.  2a=112/'  =  8— r=  —  2-82S6692 
4  — 3-6y4370 

8  —  S-ICJOOPQ 

2  — 1-000635 

12  — 1'764601 

14  —2-384017 

10  — 3-048031 

6  —2-631765 

10  — r93i281 

Which  results,  it  will  be  observed,  are  much  more  exact 
than  those  which  I  before  gave,  owing  to  too  few  places  of 
decimals  having  been  used,  as  my  ibie  friend,  the  Rev.  C.J. 
Smyth,  long  ago  pointed  out  to  me,  after  recalculating  and 
enlargino;;  M.  Sauvcur's  Table  of  Commensurable  Systems, 
and  wliich  it  were  much  to  be  wished  that  he  would  publish. 
The  Temperament  of  the  Fifth  or  —  r  being  thus  ob- 
tained, for  any  Commensurable  System,  we  have  only  to 
consider  ^  as  =  i,  —  ^  =r  o,  and  m  =  i,  and  all  the  other 
Temperaments  and  the  Wolves  of  any  such  system  will 
readily  be  obtained  from  the  Theorems  at  page  41  of  the 
36th  volume,  or  from  the  Corollaries  that  follow  at  page  371. 
If  we  select  the  6th  Scholium  as  an  example  of  the  use 

t  2  1 

of  Theorem  8,  we  have  —  =  — -  =  — -,and-0301029,9957 

alio 

^6  —  -0045267,3834  =  -0004904,2523  =z  —  r,  the  re- 
ciprocal logarithm  of  the  flat  temperament  of  the  Isotonic 
System:  from  which  if  we  take  -0004901,0713  the  recipro- 
cal logarithm  of  2,  we  have  3-2112  (or  -^  of  38,5342  the 
reciprocal  logarithm  of  ;^i),  or  2  -}-  ^7«,  as  the  proper  flat- 
tening of  the  Equal  Temperament. 

Allow  me  here  to  correct  two  errata  in  the  5th  Scholium, 
p.  46,  of  volume  xxxvi.  bottom  line  and  line  6  from  the 
bottom,  for  Jiat  read  sharp. 

I  am,  sir, 

Your  obedient  servant, 

Upper  Crown  Street,  JOHN  FaREY,  Sen. 

Dec.  4,  1811. 

LXXX.  The  Originality  of  DanieV s  Life-Preservcr  disputed* 

To  Mr.  Tilloch. 

Sir,    Jl  he  advantages  that  have  accrued  to  the  public,  from 
the  institution  of  the  Society  for  the  Encouragement  of  Arts 

and 
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and  Manufactures,  are  generally  ackiiowledsrcd  :  and  that 
their  exertions  have  been  gratefully  recognised  and  appre- 
ciated, is  sufficiently  obvious  from  the  constant  annual  in- 
crease of  subscribers,  suicc  its  conjmencement  in  1754. 
The  standina"  rules  and  regulations  of  the  Society  have  had 
two  principal  objects  in  view,  equally  necessary  to  (he  per- 
manent reputation  of  every  scientific  institution,  l^heir  laws 
are  calculated  to  exclude  no  class  of  the  commutnty  from 
the  stimulus  thev  ofl'er  to  talent  ;  all  are  admitted  to  lair 
and  eqiiai  competition  ;  to  tlie  wealthy,  honorary  distinc- 
tion^ are  oiiered  as  the  reward  of  patriotism  or  ingenuity, 
whde  at  the  same  time  the  skill  of  the  indigent  mechanic  is 
excited  to  industrious  activity,  by  the  certainty  of  meeting 
with  |)ecumary  recompense,  proportioned  to  the  utility  of 
his  invention.  If,  then,  care  has  been  taken  to  found  the 
institution  on  the  broad  basis  of  generally  utility,  they  have 
endeavoured  to  draw  the  line  between  liberality  becoming 
a  public  body,  and  the  undue  appropriation  of  the  funds  to 
objects  unworthy  their  patronage.  The  peculiar  advantages 
which  a  public  society  possesses  over  a  private  body  of  as- 
sociated individuals  is,  that  in  conferring  an  honour,  or  in 
bestowing  a  pecuniary  reward,  all  idea  of  j)erponal  obligation 
is  done  away.  It  admits  of  a  more  unconstrained  exami- 
nation of  the  relative  merits  of  the  candidates;  all  is  sub- 
mitted to  general  discussion  ;  and  v\hile  it  precludes  any  un- 
due preference  to  a  favoured  individual,  the  members  are  at 
liberty  to  reject  or  approve,  without  fear  of  violatinc  per- 
sonal feelings.  From  an  earnest  wish  then  for  the  reputa- 
tion of  a  society  at  once  liberal  and  politic,  it  was  not 
without  considerable  pain  that!  saw  recorded  in  their  Trans- 
actions a  circumstance,  which,  if  frequently  repeated,  would 
not  fail  to  deprive  their  premiums  of  that  value  which  they 
ought  to  possess.  The  approbation  of  the  society  has  hi- 
therto been  considered  a  very  important  acquisition,  which 
cannot  be  better  exemnlilled  than  by  the  anxiety  shown  by 
Mr.  F.  C.  Daniel,  of  VVapping,  to  wrest  from  the  society 
that  approbation  which  to  me  appears  unmerited.  I  pre- 
sume that  in  voting  to  Mr.  D.miel,  in  the  year  1807,  the 
gold  medal  of  the  society  for  his  "  apparatus  to  secure  per- 
sons from  sinking  in  water,  or,  to  at-.t  as  a  life-pie<ervcr 
when  ship Areeked  ;*'  it  was  under  the  impression  that  it 
was  as  new  as  important,  as  original  as  ingeuious.  It  is 
unnecessary  to  refer  the  reader  to  V'egetius,  or  to  Folard,  to 
jirove  that  the  idea  had  neither  originality  nor  novelty  to 
recommend  it,  while  there  is  a  book  extant  in  our  own  lan- 
guage published  near  tv/u  centuries  and  a  half  ago,  contain- 

E  c  3  ing, 
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ing,  with  the  exception  of  the  straps,  the  identical  Daniel's 
life-preserver  now  under  consideration.  In  referring  the 
reader  to  the  plate*,  we  shall  merely  add  the  following  ex- 
tract from  the  book  in  question,  entitled  *  Certaine  waies 
for  the  ordervng  of  Souldiers  in  BatteUray,  &c.  &c.  gather'd 
and  set  foorthe  bv  Peter  Whitehorne,  Student  of  Graies 
Inne,  London,  1562. 

*  How  to  make  a  Girdell  for  Souldiers  or  Fishers,  where- 
by they  mav  goe  in  the  w  ater  and  passe  over  a  river  with- 
oute  eyther  Bridge  or  Bote. 

*  This  girdel  ought  to  be  made  accordinge  to  the  fation 
of  the  figure  nexte  following,  and  of  such  lethev  that  must 
be  dressed  in  lyke  sorte  as  the  same  is  wherwith  foote-bals 
arc  made,  wherunto  a  pvpe  must  be  fasten'd  lyke  unto  a 
beggepype,  so  that  the  girdell  when  it  is  girte  about  a  soul- 
dier  upon  his  armur  mav  be  blowen  full  of  wynde,  bv  helpe 
whereof  he  may  then  safely  passe  over  a  river  goinge  through 
the  same  how  depe  soever  it  be,  wher  he  shall  not  sinke  in 
the  water  forther  than  from  the  girdell  stede  dounewards, 
which  for  men  of  warre  is  very  commodious,  and  a  moste 
necessary  thing.' 

After  perusing  the  above  passage,  copied  verbatim  from 
the  original  black  letter,  I  deem  it  unnecessary  to  offer  any 
apology  to  the  readers  of  your  very  interesting  Magazine, 
for  questioning  the  justice  of  this  gentleman's  claims  on 
the  society  as  the  inventor  of  the  life-preserver.  In  admit- 
ting, then,  that  Mr.  Daniel  has  conferred  an  important  obli- 
gation on  mankind,  in  having  rescued  from  unmerited  oh* 
scurity  a  most  valuable  machine  for  the  preservation  of  his 
fellow -creatures,  1  think  he  is  placed  precisely  at  that 
point  in  the  scale  of  merit  to  which  his  services  entitle 
bim. 

A  Member  of  the  Society  for  the  Encourage- 
ment of  Arts,  Manufactures,  &;c. 

London,  Feb.  ]  8,  1811. 

:i=  -  ■  — ■ — - 

LXXXI.  Remarkable  Disease  of  the  Lungs  and  Kidneys. 
By  John  Taunton,  Esq.  Surgeon  to  the  City  and  Fim- 
lury  Dispensaries,  and  to  the  City  Truss  Society,  Lecturer 
on  Anatomy,  Surgery,  Physiology,  &c. 

JDaniel  Lewis,  aged  49,  was  taken  ill  in  June  last  with 
great  pain  in  the  right  lumbar  region,  which  was  succeeded 
W  a  discharge  of  blood  and  pus  with  the  urine.  These  sym- 

*  Fig.  4-     Plate  X. 

ptoms 
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ptoms  continued  with  little  variation  till  about  the  niiiidle 
of  September.  A  strengthening  plaster  was  then  applied  to 
the  part,  and  o))iiiiu  o;iven  by  the  direction  ot"  Dr.  Han- 
cock (the  man  having  obtained  a  letter  tor  the  Finsbury 
Dispensary).  These  succeeded  in  removing  the  pain  ;  but 
in  about  a  week  after  the  plaster  was  applied,  a  small  swell- 
ing appeared  in  the  loins  over  the  riglit  kidney.  Vht  urine 
was  now  more  healthy.  It  was  concluded  that  an  abscess 
was  forming  in  the  kidney. 

The  swelling  continued  to  enlarge  and  beconje  more 
painful.  His  appetite  and  strensith  being  impaired,  cordial 
medicines  were  given  ;  but  the  onlv  relief  which  he  expe- 
rienced was  by  increasing  the  dose  of  opium. 

At  the  beginning  of  November  his  debility  had  increased: 
the  pulse  was  weak,  the  tongue  was  foul,  the  respiration  was 
difficult,  with  a  had  cough  ;  he  did  not  pass  the  fasces  with- 
out an  aperient  medicine,  or  a  glyster.  The  tumour  had 
now  become  nearly  as  l;irge  as  a  cocoa  nut,  but  the  integu- 
ments were  not  inflamed.  Cordial  medicines  combined 
with  opium  were  given. 

Ko".  2d.  The  tumour  burst  by  a  small  opening,  from 
which  about  a  pint  of  rather  thin  matter,  of  a  whitish  co- 
lour, with  a  sky-blue  tint,  was  discharged  ;  he  made  water 
freely,  and  felt  nmch  easier;  the  skin  was  hot  and  dry:  the 
stools  were  not  passed  without  glysters. 

Nov.  yth.  The  discharge  has  been  considerable,  his  health 
is  worse,  the  pulse  weaker,  and  ccuigh  has  been  very  trou- 
blesome :  fomentations  and  poultices  have  been  applied  to 
the  part:  the  anodyne  inedicines  have  been  continued,  but 
the  only  temporary  relief  w  Inch  has  been  obtained  has  been 
bv  increasing  the  dose  of  opium. 

Nov.  14th.  Much  worse  :  the  bad  symptoms  have  all  in- 
creased; the  respiration  is  hurried  and  laborious;  the  pulse 
small,  thready,  but  not  quick  ;  the  countenance  appears 
dejected  ;  the  voice  is  indistinct ;  the  abscess  remains  much 
the  same. 

21st.  The  pulse  intermits;  the  stools  are  frequent, 
thin  and  watery  :  he  rests  more  easily.  Give^  the  misturae 
cretae  cum  tinctura  kino. 

Dec.  6th.  He  is  weaker:  the  only  rest  obtained  is  from 
opium.  He  died  on  the  evening  of  the  1 1th,  without  any 
material  change  in  the  symptoms. 

13th.  The  body  was  exammed  in  the  presence  of  Dr. 

Hancock,   Mr.  Priest,  and  Mr.  liurn.     The  left  lung  wds 

entirely  destroyedby  abscesses  :  the  right  lung  adhered  to  the 

K  c  4  pleura 
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pleura  costalis  in  many  parts,  and  contained  a  great  number 
of  tubercles  :  the  pericardium  and  heart  were  natural. 

The  liver  was  rather  pale  and  mottled  on  its  surface,  but 
its  internal  structure  was  natural.  The  s2:nll-hladder  was 
partially  filled  with  bile  :  the  bile-ducts  and*  blood-vessels  of 
the  liver  were  healthy :  the  spleen,  pancreas,  omentum, 
stomach,  small  and  large  intestines,  were  in  a  healthy  state. 
The  descending  colon  was  contracted,  and  the  rectum 
much  dilated,  so  as  to  occupy  almost  the  whole  cavity  of 
th|j  pelvis;  this  dilated  intestine  was  filled  with  fasces  of  a 
soft  adhesive  nature,  almost  of  the  cv^nsistence  of  bird-lime. 
The  internal  coat  of  the  bladder  was  thickened,  irregular, 
ulcerated,  and  much  inflamed,  with  two  calculi  lodged  in 
its  coats;  yet  there  had  not  been  any  symptoms  of  disease 
in  this  organ  for  several  months  past.  The  cana!  in  each  vas 
deferens  was  completely  obliterated,  that  on  the  right  side 
by  a  calculus ;  and  the  vesictilce  seminales  ivere  wmsually 
small;  the  prostate  gland  was  also  very  small.  The  left 
kidney  was  perfectly  heall'iy;  the  right  kidney  was  rather 
large,  having  a  whitish  surface:  the  emul<XL'nt  vessels 
were  obliterated  at  tlieir  entrance  into  the  kidnev  in  an 
inflamed  ma-.s  :  the  coats  of  the  ureter  near  to  the  kid- 
ney were  thickened,  and  its  canal  filled  with  pus,  but 
nearer  to  the  bladder  it  was  obstructed :  the  posterior  sur- 
face of  the  kidney  formed  the  boundary  on  that  side  to 
the  sac  of  the  abscess,  which  had  burst  in  the  loins:  this 
communicated  with  a  small  abscess  in  the  pelves  of  the  kid- 
ney, in  which  some  calcareous  substance  was  formed.  The 
whole  cortical  part  of  the  gland  was  formed  into  separate 
abscesses,  which  had  not  burst  externally,  nor  did  they  ap- 
pear to  communicate  with  each  other. 

If  the  adhesive  inflammation  had  not  taken  place  in  the 
emulgent  vessels,  the  pus  must  have  been  conveved  by  them 
into  the  circulation,  and  have  destroyed  life  much  sooner. 

In  this  patient,  respiration  was  carried  on  by  the  right 
lung  only,  which  was  in  a  diseased  state,  and  the  urine  was 
secreted  entirely  by  the  lett  kidney.  The  preparations  are 
preserved  in  mv^collection,  and  may  be  seen  by  any  person 
who  is  desirous  of  making  further  inquiries  into  this  in- 
teresting case. 

On  making  application  to  ray  friend  and  colleague  Dr. 
Hancock,  under  whose  care  this  man  had  been  placed  be- 
fore I  saw  him,  I  was  favoured  with  the  following  parti- 
culars. 

Daniel  Lewis  had  been  free  from  any  remarkable  disease 

fc? 
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for  the  la«t  two  years,  but  early  in  life  he  had  debilitated  his 
constitution  by  excess  in  vcnery,  S(i  that,  t'rdm  the  age  of 
thirty  to  the  lime  of  his  decease,  imncjuavi  crat  emissia 
seniinis  incoilu,  ihoiiiih  his  animal  propei'siiici  were  titrong. 
He  was  eniploved  in  a  brewery,  and  had  ircqucnt  access  to 
malt  liquor.  About  two  vears  ago  he  wa>  confined  some 
weeks  with  pain  in  the  region  of  the  right  kidnev,  and 
had  a  discharge  of  a  whitish,  thick,  and  sometimes  bloody 
urine,  which  mdicated  that  suppuration  had  taken  place  ei- 
ther in  the  kidnev  or  coats  of  ihe  bladder.  At  intervals  from 
that  period  the  urine  assumed  this  morbid  appearance.  Is 
it  not.  highlv  probable,  tlmt  when  the  communication  be- 
tween the  kidnev  and  the  bladder  was  cut  off  by  the  in- 
flammation and  obliteration  of  the  canal  of  the  ureter,  the 
formation  of  the  tumour  commenced  in  the  loins  to  form 
an  outlet  for  the  matter  from  the  kidney  ?  Is  it  not  also  pro- 
bable that  the  ulceration  iti  the  bladder  was  subsequent  to 
the  suppuraiion  in  the  kidney?  and  that  the  ureter,  which 
was  diseased  in  its  whole  course,  was  the  medium  of  morbid 
communication? 

I  was  not  aware  of  any  impediment  having  existed  in  the 
discharge  of  the  seminal  fluid,  tiii  some  days  after  the  ex- 
amination, or  I  should  have  paid  particular  attentioTi  to  the 
stale  of  the  testes  and  vasa  defcreniia  through  their  whole 
course;  the  latter  lubes  were  complet'  ly  obstructed  for  two 
inches  before  iheir  ttrmination.  The  vesiculas  seminales 
were  very  small,  hardlv  so  large  as  the  termination  of  the 
vasa  deferentia.  There  was  not  any  fluid  contained;  in- 
deed the  cells  of  the  vcsiculas  ajipeared  to  be  nearlv  obli- 
terated. John  TaLxVTOn, 

21,  Greville-strcet,  Hatton-garden,Dec.  17,  1811. 

LXXXir.  Experimpni<!  to  ascertain  the  State  in  ihhich 
Spirit  exists  iv  fermented  Liqiiors  :  icith  a  Tahle  exhibit- 
ing the  relative  ProfH/rtiov  <f  pure  Alcohol  contained  in 
several  Kinds  of  IP'ine  and  some  other  Liqnors.  By 
William  Thomas  Brandk,  Esq.  F.R.S.^ 

Section  I. 

It  has  been  a  commonly  received  opinion,  that  the  alcohol 
obtained  by  the  distillation  of  wine  does  not  exist  ready 
formed  in  the  liquor,  but  that  it  is  principally  a  product  of 
the  operaiicm  arising  out  of  a  new  arrangement  of  its  uiii- 
lualc  elements. 

*  From  the  Philosophical  Tran6;iction3  for  1811,  part  ii. 

The 
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The  proofs  which  have  been  brought  forward  in  support 
of  this  theory,  are  chiefly  founded  on  the  researches  of  Fa- 
broni*,  who  attempted  to  separate  alcohol  by  saturating 
the  wine  with  dry  subcarI)onate  of  potash,  but  did  not  suc- 
ceed, although  by  the  same  means  he  could  detect  very  mi- 
nute portions  of  alcohol  which  had  been  purposely  added. 

To  obtain  saiisfactorv  results  from  many  of  the  followinjr 
cxpcrnncnts,  it  became  necessary  to  employ  wines  to  which 
little  or  no  spirit  had  been  added;  for  a  very  considerable 
addition  of  brandy  is  made  to  most  of  the  common  wines, 
even  before  they  are  imported  into  this  country.  I  there- 
fore occasionally  used  burgundy,  Hermitage,  Cote  Roti, 
Champagne,  Frontignac,  and  some  other  French  wines,  to 
which,  when  of  the  best  quality,  no  spirit  can  be  added,  as 
even  the  sniallest  proportion  impairs  the  delicacy  of  their 
flavour,  and  is  consequently  readily  detected  by  those  who 
are  accustomed  to  taste  them.  For  these,  and  for  the  op- 
portunity of  examining  many  of  the  scarce  wines  enume- 
rated in  the  table  annexed  to  this  paper,  I  am  indebted  to 
the  liberality  of  the  Right  Hon.  Sir  Joseph  Banks. 

Dr.  Baillie,  who  took  considerable  interest  in  this  inves- 
tigation, was  also  kind  enough  to  procure  for  me  some  Port 
wine,  sent  iVom  Portugal  for  the  express  purpose  of  ascer- 
taining how  long  it  would  remain  sound,  without  any  ad- 
dition whatever  of  spirit  having  been  made  to  it. 

Lastly,  I  employed  raisin  wine  which  had  been  fermented 
without  the  addition  of  spirit. 

At  a  very  early  period  of  the  present  inquiry,  I  ascertained 
by  the  following  experiments,  that  the  separation  of  the 
alcohol  bv  means  of  subcarbonate  of  potash  was  interfered 
with,  aud  often  wholly  prevented,  by  some  of  the  other  in- 
gredients of  the  wine. 

A  pint  of  Port  wine  was  put  into  a  retort  placed  in  a  sand 
heat,  and  eight  fluid  ounces  were  distilled  over,  which  by 
saturation  with  dry  subcarbonate  of  potash  aftbrded  about 
three  fluid  ounces  of  tolerably  pure  spirit  floating  on  the 
surface. 

I  repeated  this  distillation  precisely  under  the  same  cir- 
cumstances, and  mixed  the  distilled  liquor  with  the  resi- 
duum in  the  retort,  conceiving  that,  if  the  spirit  were  a  pro- 
duct, I  now  should  have  no  difficulty  in  separating  it  from 
the  wine  by  the  addition  of  subcarbonate  of  potash  :  but 
although  every  precaution  was  taken,  no  spirit  separated  : 
a  portion  of  the  subcarbonate,  in  combination  with  some 

*  AiemUi  it  Cliimief  tome  xxii.  p.  303. 
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of  the  ingredients  of  the  wine,  formed  a  gelatinous  com- 
pound, and  thus  prevented  the  appearance  of  the  alcohol. 

It  has  been  remarked  hv  Fahroni,  in  the  memoir  above 
quoted,  that  one  luindredth  part  of  alcohol  purposely  added 
to  wine  may  be  separated  by  subcarbonalc  of  potash,  but 
several  repetitions  of  the  expcrinicnt  have  not  enabled  me  to 
verify  this  result :  when  however  a  considerable  addition  of 
alcohol  has  been  made  to  the  wine,  a  part  of  it  may  be 
again  obtained  bv  saturation  with  the  subcarbonate.  The 
necessary  addition  of  spirit  lo  Port  wine,  for  this  purpose, 
will  be  seen  by  the  following  experiments. 

Four  ounces  of  dry  and  warm  subcarbonate  of  potash 
were  added  to  eight  fluid  ounces  of  Port  wine,  which  was 
previously  ascertained  to  afford  by  distillization  20  per  cent, 
of  alcohol  (bv  measure),  of  the  specific  gravity  of  0'823  at 
60°. 

In  twenty-four  hours  the  mixture  had  separated  into  two 
distinct  portions ;  at  the  bottom  of  the  vessel  was  a  strong 
solution  of  the  subcarbonate,  upon  which  floated  a  gela- 
tinous substance,  of  such  consistency  as  to  prevent  the 
escape  of  the  liquor  beneath  when  the  vessel  was  inverted, 
and  which  appeared  to  contain  the  alcohol  of  the  wine, 
with  the  principal  part  of  the  extract,  tan,  and  colouripg 
matter,  some  of  the  subcarbonate,  and  a  portion  of  water: 
but  as  these  experiments  relate  chiefly  to  the  spirit  con- 
tained in  wine,  the  other  in<>redients  were  not  minutely  ex- 
amined. 

To  seven  fluid  ounces  of  the  same  wine  I  added  one  fluid 
ounce  of  alcohol  (specific  iiravitv  0-825),  and  the  san)e 
quantity  of  the  subcarbonate  of  potash  as  in  the  last  ex- 
periment :  but  after  twenty-four  hours  had  elapsed,  no  di- 
stin^'t  separation  of  alcohol  had  taken  place. 

When  two  fluid  ounces  of  alcohol  were  added  to  six  fluid 
ounces  of  the  wine,  and  the  mixture  allowed  to  remain  un- 
disturbed for  the  same  length  ol  lime  as  in  the  former  ex- 
periments, a  stratum  of  impure  alcohol,  of  about  a  quarter 
of  an  inch  in  thickness,  separated  on  the  surface. 

The  addition  of  three  fluid  ounces  of  the  alcohol  to  five 
fluid  ounces  of  the  wme,  formed  a  mixture  from  which  a 
quantity  of  spirit  readily  separated  on  the  surface,  when  the 
subcarbonate  was  added,  and  the  gelatinous  compound  sunk 
nearly  to  the  bottom  of  the  vessel,  there  being  below  it  a 
strong  Solution  of  the  suhtarhouatc. 

When  in  these  experinifiits  Madeira  and  Sherrv  were  em- 
ployed instead  of  Port  wine,  the  results  were  nearly  similar. 
It  was  suggested  to  me  by  Dr.  WoIIaaton,  that  if  the 

wine 
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wine  were  previously  deprived  of  its  acid,  the  subsequent 
separation  of  the  alcohol,  by  means  of  potash,  might  be  less 
interfered  with.  I  therefore  added  to  eight  fluid  ounces  of 
Port  wine  a  sufficient  quantity  of  carbonaie  of  lime  to  sa- 
turate the  acid,  and  separated  the  insoluble  compounds  pro- 
duced, by  means  of  a  iilter.  The  addition  of  potash  ren- 
dered the  filtered  liquor  turbid,  some  soluble  salt  of  lime, 
probably  the  malate,  having  passed  through  the  paper;  but 
the  separation  of  alcohol  was  as  indistinct  as  in  the  experi- 
ments just  related. 

It  is  commonly  stated,  that  the  addition  of  lime  water  to 
wine,  not  only  forms  insoluble  compounds  with  the  acids, 
but  also  with  the  colouring  matter,  and  that  these  ingre- 
dients may  be  thus  separated  without  heat  ;  but  on  repeating 
these  experiments,  they  did  not  succeed,  nor  could  I  devise 
any  mode  of  perFectly  separating  the  acids,  and  the  extrac- 
tive and  colouring  matter  (exceptiig  by  distillation),  which 
did  not  interfere  with'tlie  alcohol. 

If  the  spirit  aftbrded  by  the  distillation  of  wine  were  a 
product  and  not  an  educt,  I  conceived  that  by  performing 
the  distillation  at  different  temperatures,  different  propor- 
tions of  spirit  should  be  obtained. 

The  following  are  the  experiments  made. to  ascertain  this 
point. 

Four  ounces  of  dried  muriate  of  lime  were  dissolved  in 
eicrht  fluid  ounces  of  the  Port  wine  employed  in  the  former 
experiments:  by  this  addition,  the  boiling  point  of  the 
wine,  which  was  190^  Fahrenheit,  was  raised  to  200°.  The 
solution  was  put  into  a  retort  j)laced  in  a  sand  heat,  and  was 
kept  boiling  until  four  fluid  ounces  had  passed  over  into 
the  receiver,  the  specific  gravity  of  which  was  0-96316  at 
60°  Fahrenheit*. 

The  experiment  was  repeated  with  eight  fluid  ounces  of 
the  wine  without  any  addition,  and  the  same  quantity  was 
distilled  over,  as  in  the  last  experiment:  its  specific  gra- 
vity at  60°  Fahrenheit  was  0-9631 1. 

Eight  fluid  ounces  of  the  wine  were  distilled  in  a  water 
bath ;  when  four  fluid  ounces  had  passed  over,  the  heat 
was  withdrawn.  The  specific  gravity  of  the  liquor  in  the 
receiver  was  0-96320  at  60"  Fahrenheit. 

The  same  quantity  of  the  wine  as  in  the  last  experiment 
was  distilled  at  a  temperature  not  exceeding  180'-' Fahrenheit. 

♦  It  was  supposed  that  in  this  experiment  a  small  portion  of  muriate  of 
lime  might  have  passed  over-  into  the  receiver  ;  but  the  distilled  liquor  did 
not  afford  the  slightest  traces  of  it,  to  the  tests  wf  oxalate  of  animonia  and 
nitrate  of  silver. 

This 
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This  temperature  was  kept  up  from  four  to  five  hours,  for 
five  successive  davs,  at  the  end  of  which  period,  four  ounces 
having  passed  into  the  receiver,  its  specific  gravity  at  60"* 
was  ascertained  to  be  0*963 14. 

It  may  h'-  concluded,  from  these  results,  that  the  propor- 
tion of  alcohol  is  not  influenced  by  the  temperature  at  which 
wine  isdiaiilled,  the  variation  of  the  specific  gravities  in  the 
above  experiments  being  even  less  than  might  have  been 
expected,  when  the  delicacy  of  the  operation  by  which  they 
are  ascertained  is  considered. 

I  have  repeatedly  endeavoured  to  separate  the  spirit  from 
wine,  by  subjecting  it  to  low  temperatures,  with  a  view  to 
freeze  the  aqueous  part ;  but  when  the  temperature  is  suf- 
ficiently reduced,  the  whole  of  the  wine  forms  a  spongy  cake 
of  ice. 

In  a  mixture  of  one  fluid  ounce  of  alcohol  with  three  of 
water,  I  dissolved  the  residuary  matter  afforded  by  evapo- 
rating four  fluid  ounces  of  Port  wine,  and  attempted  to  se- 
j)arate  the  alcohol  from  this  artificial  mixture  by  freezing  ; 
but  a  spongy  cake  of  ice  was  produced  as  in  the  last  experi- 
ment. 

When  the  temperature  is  more  gradually  reduced,  and 
when  large  quantities  of  wine  are  operated  upon,  the  sepa- 
ration of  alcohol  succeeds  to  a  certain  extent,  and  the  por- 
tion which  first  freezes  is  principally  if  not  entirely  water: 
hence  in  some  countries  this  method  is  employed  to  render 
wine  strong. 

Section  II. 

Having  ascertained  that  alcohol  exists  in  wine  ready 
formed,  and  that  it  is  not  produced  during  distillation,  f 
employed  that  process  to  discover  the  relative  proportion  of 
alcohol  contained  in  dift'ereut  wines. 

In  the  following  experiments,  the  wine  was  distilled  in 
glass  retorts,  and  the  escape  of  any  uncondensed  vapour  was 
prevented  by  employing  sufficiently  capacious  receivers, 
well  luted,  and  kept  cold  during  the  experiment. 

By  a  proper  mauageiTient  of  ihe  heat  towards  the  end  of 
the  process,  I  could  distil  over  nearly  the  whole  of  the 
wine  without  burning  the  residuary  matter:  thus,  from  a 
pint  of  Port  wine,  of  Madeira,  of  Sherry,  &c.  I  distilled  off 
from  fifteen  fluid  ounces  to  fifteen  fluid  ounces  and  a  half; 
and  from  the  same  quantity  of  Malaga  and  other  wines 
containing  much  saccharine  matter,  1  could  readily  distil 
from  fourteen  to  fifteen  fluid  ounces. 

In 
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In  order  to  ascertain  tlie  proportion  of  alcohol  with  pre- 
cision, pure  water  was  added  to  the  distilled  wine,  so  03 
nearly  to  make  up  the  original  measure  of  the  wine,  a  very 
small  allowance  being  made  for  the  space  occupied  by  the 
solid  ingredients  of  the  wine,  and  for  the  inevitable  loss 
during  the  experiments  :  thus,  five  fluid  drachms  and  a  half 
of  distilled  u  ater  were  added  to  fifteen  fluid  ounces  and  a 
quarter  of  the  liquor  procured  by  the  distillation  of  a  pint 
of  Port  wine,  and  in  other  cases  nearly  the  same  proportions 
were  observed.  This  mixture  of  the  distilled  wine  and  wa- 
ter was  inmiediately  transferred  into  a  well  stopped  phial, 
and  having  been  thoroughly  agitated,  was  allowed  to  remain 
at  rest  for  some  hours;  its  specific  gravity  (at  the  temper- 
ature of  60""  Fahrenheit)  was  then  very  carefully  ascertained, 
by  weighing  it  in  a  bottle  holding  exactly  one  thousand 
grains  of  distilled  water  at  the  above  temperature,  and  the 
proportion  of  alcohol  per  cent,  bij  measure,  was  estimated 
by  a  reference  to  Mr.  Gilpin's  tables  *,  the  specific  gravity 
of  the  standard  alcciiol  being  0-82300  at  60^. 

As  the  most  convenient  mode  of  exhibiting  the  results 
of  these  numerous  experiments,  I  have  thrown  them  into 
the  form  of  a  table  :  in  the  first  column  the  wine  is  speci- 
fied ;  the  second  contains  its  specific  gravity  after  distilla- 
tion, as  above  described  ;  and  the  third  exhibits  the  propor- 
tion of  the  pure  spirit,  which  every  hundred  parts  of  the 
wine  contain.  I  have  also  inserted  porter,  ale,  cyder f, 
brandy,  and  some  other  spirituous  liquours,  for  the  con- 
venience of  comparing  their  strength  with  that  of  the 
wines. 

*  Phil.  Trans.  1794. 

f  The  proportion  of  spirit,  which  may  be  obtained  from  these  three  li- 
quors, is  subject  to  considerable  variation  in  different  samples:  the  number 
given  for  each,  in  the  table,  is  therefore  the  mean  of  several  experiments,  a« 
.it  did  not  seem  necessary  to  specify  ther.i  separately. 
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LXXXTII.  Chemical  Analysis  of  the  Green  SfiL^ll  of  the 
IVabiut.  By  M.  Henri  finAcoNN'OT,  Professor  of  Na- 
tural HUlo7-y,  Director  of  the  Garden  of  Plants,  arid 
Member  of  the  Academic  Society  of  Nancy  *, 

J.  HE  shell  of  the  walmit  is,  as  every  person  knows,  white 
in  its  interior  when  recent,  but  very  sjieedily  becomes  co- 
loured, and  is  at  length  of  a  very  deep  brown,  which  must 
be  entirely  owing  to  the  contact  of  air;  for  when  pKinsed 
in  boiling  water  it  may  be  preserved  some  time  without  un- 
dergoing the  least  alteraiion.  If  it  be  exposed  to  the  atmo- 
spheric air  under  a  bell-gla<s,thcoxygen  s  speedily  converted, 
almost  entirely,  into  carbonic  acidj  the  shell  becomes  of  a 
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black  colour;  there  is  also  without  cloubt  water  produced; 
so  that  altogether  the  phaenoiiiena  of  a  real  slow  conihubiion 
take  place.  The  oxygenated  muriatic  acid  appears  to  have 
a  different  kind  at"  action  upon  it,  for  instead  ol  bl;',ekcning, 
it  causes  it  to  take  a  yellow  colour;  the  same  efl'ect  is  pro- 
duced by  the  nitric  acid. 

In  order  to  proceed  to  the  analysis  of  the  n)attcrs  con- 
tained in  the  shell,  I  bruised  a  certain  quantity  ot  it  in  a 
marble  mortar;  tlie  exjjressed  juice  was  passed  through  a 
linen  cloth  and  filtered ;  there  remained  upon  the  filter  a 
green  fecula,  which  soon  passed  into  a  deep  brown  by  the 
contact  of  air;  this  matter,  wa^^hed -and  dried,  was  put  into 
some  alcohol,  which  extracted  from  it  the  green  resin  com- 
mon to  most  vegetables:  the  residue,  insoluble  in  alco- 
hol, was  still  coloured,  and  soft  to  the  touch;  a  portion 
of  it  was  mixed  with  weak  nitric  acid,  which  converted  it 
into  a  thick  viscid  substance,  solubie.  in  water;  alcohol  pro- 
duced from  this  solution  a  white  flocculent  precipitate.  The 
same  coloured  residue,  mixed  with  water,  containing  a  small 
quantity  of  potass,  produced  an  abundant  quantity  of  a  very 
light  substance,  of  a  deep  red  colour,  similar  to  the  crassa- 
inentum  of  the  blood  :  lastly,  another  portion  of  the  same 
residue  was  treated  by  boiling  water,  and  formed  starch  jelly  ; 
whence  it  results,  that  the  substance  contained  in  such 
large  quantity  in  the  walnut  shell  is  starch,  contaminated 
by  the  colouring  matter. 

The  juice  of  the  walnut  rind  recently  filtered  is  of  an 
amber  colour,  of  an  acrid  and  acid  taste,  mixed  with  some 
bitterness  ;  the  acrid  principle  appears  to  be  readily  destruc- 
tible, for  the  recent  juice  when  left  to  stand  some  days,  in 
changing  its  yellow  colour  for  a  blackish  brt)wn,  where  it 
has  beenJn  contact  with  the  air,  loses  also  its  acrid  taste, 
and  becomes  deciderlly  acid  ;  at  the  same  time  there  are 
formed  on  its  surface  black  pellicles,  which  are  soon  re- 
newed after  they  have  been  removed  :  these  pellicles,  care- 
fully collected  and  well  washed,  afford  by  drying,  a  black 
brittle  substance,  of  a  shining  vitreous  fracture,  and  very 
like  asphaltum  or  Jews  pilch,  but  burning  without  flame, 
and  therefore  resembling  charcoal.  This  coaly  matter  is 
soluble  in  potass,  and  is  precipitated  in  flakes  by  a.n  acid. 
It  may  be  obtained  more  easily  by  evaporating,  at  a  gentle 
heal,  the  recent  juice,  and  diluting  the  residue  with  water: 
the  supernatant  liquor  is  of  an  agreeable  acid  taste;  whence 
it  results,  that  the  acrid  and  bitter  principle  is  entirely  de- 
itroyed,  and  appears  to  be  converted  into  the  black  matter 
nearly  in  the  state  of  coal.  No  acetic  vapours  are  disen- 
gaged 
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gaged  from  this  same  extract  by  tlu^  addition  of  sulphuric 
acid,  even  when  as.s,^lcd  by  heat ;  it  docs  not  ihcrctore  con- 
tain any  aceiic  acid. 

From  what  has  been  said,  it  appears,  that  in  the  rind  of 
the  vvaliiut,  as  well  as  in  many  other  herbaceous  plants, 
there  exi.sis  a  matter  held  in  solution  in  their  fluids,  the  ra- 
dical of  which  is  hvdro-carboii,  more  or  less  easily  decom- 
posable by  the  simple  contact  of  air,  which  thus  favours  the 
produclit.n  oi  water  in  rendering  the  carbon  predominant. 
It  v\ill  rcadilv  be  conceived,  that  it  is  impossible  to  have  a 
very  exact  noiion  of  a  matter  so  little  permanent.  Neverthe- 
less, we  perceive  that  it  is  scarcely  coloured  in  the  vessels 
of  the  plant,  and  that  the  action  of  air  or  caloric  changes  it 
greatly,  causing  it  to  pass  by  degrees  into  the  state  t)f  ex- 
tractive; another  |)riuciple  but  badly  defined,  unstable  in 
its  elements,  appearing  rather  to  be  the  result  of  a  decom- 
position, than  a  true  product  of  living  nature*. 

The  juice  of  the  walnut  shell,  analysed  by  dlflfcrent  re- 
agents, atiorded  the  following  results. 

It  strongly  riddened  the  infusion  of  turnsole.  A  solutioa 
of  aelatin  produced  from  \i  a  slight  precipitate,  which  must 
be  owing  to  the  tannin  it  contains.  The  sulphate  of  iron 
strikes  so  deep  a  green  coUuir  with  this  juice,  that  the  li- 
quor appear^  black  x  it  afTurded  no  precipitate,  even  by  time, 
on  account  of  the  uncombined  acid  in  the  mixture,  which 
is  capable  of  giving  a  fine  gray  colour  to  wool  and  silk. 
Oxalate  of  ammonia  indicated  the  presence  of  lime  in  this 
juice.  Nitrate  of  barytes  did  not  produce  any  sulphate, 
'i'he  nitrate  of  silver  acts  upon  the  juice,  so  as  to  detect  the 
presence  of  the  hvdro-carbon  radical,  for  it  produced  from 
it  an  abundant  precipiiale  which  speedily  became  colouredj, 
and  put  on  a  metallic  brilliant  appearance  by  tlic  reaction 
of  the  vegetable  matter  upon  the  oxygen  of  the  oxide  of  sil- 
ver :  this  precipitate  was  only  partly  soluble  in  the  nitric 
acid,  and  left  a  coaly  residue.     Alkalies  colour  the  walnut 

*  Having  occasion  to  ex?jnine  some  extract  of  the  Rhus  Inxicodfiiclron  pre- 
pared a  few  years  ago,  I  made  the  following  experiment.  I  applied  some  of 
it  upon  the  skin  of  an  animal,  and  c;'.i;sed  him  to  swallow  some  large  doses 
of  it,  wiihnu:  his  experiencing  any  unioward  etTects  ;  while  a  drop  of  juice 
from  the  stalk  of  the  plant  occasioned  a  violent  inflammaiion  upon  the  skin, 
terminating  in  an  ulcer.  Tlie  principles  of  plants  therefore  approaching  to 
the  stale  of  extract,  undergo  an  alteration  which  cor.tinually  mcreascs  with 
time,  and  which  must  considerably  vary  their  action  upon  the  aninial  cecono. ' 
my.  Apothecaries  might  tu  a  certain  dt<ree  prevent  this  alteration,  by  in- 
closing the  extracts  in  a  state  of  periect  dryness  in  well-stopped  vessels  ;  iot 
the  humidity  which  they  contain,  or  tend  lO  absorb,  contributes  no  less  than 
the  contact  of  air  to  destroy  the  weak  equilibrium  of  some  of  tljcir  elements. 

Vol.  38.  No.  i64.  Dec.  1811.  F  f  juice 
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juice  of  a  deep  red,  and  produce  precipitates  which  contain 
]ime.  If  at  the  end  of  a  certain  time  an  acid  is  poinvd  upon 
the  liquor,  another  fioecule:'.!  precipitate  takes  place,  which 
when  dried  becomes  black,  vitreous  in  its  fracture,  and  ap- 
pears of  a  similar  nature  with  the  pellicles  which  are  formed 
on  the  surface  of  the  juice  exposed  to  the  air.  Acetate  of  lead 
produced  from  the  juice  a  flocculent  precipitate  of  a  whitish 
colour,  and  very  abundant,  entirely  soluble  in  distilled  vi- 
negar. This  ])recipitate,  decomposed  bv  sulphuretted  hy- 
drogen, afibrded  a  coloured  liqucjr  of  a  very  strong  acid 
taste,  couiblned  with  austercness ;  a  sediment  was  produced 
in  it  bv  iielatin,  and  with  acetate  of  lead  it  gave  a  precipi- 
tate soluble  in  vinegar.  Tins  acid  of  walnut,  submitted 
to  a  gentle  heat,  afiorded  some  small  imperfect  crystals 
swimming  in  an  uncrvstallizable  liquor :  the  whole  was 
mixed  with  carbonate  of  lime,  and  after  having  heated  the 
mixture,  which  contained  an  excess  of  acid,  it  was  filtered. 
I  obtained  bv  evaporation  a  thick  coloured  mass  fornied  by 
the  union  of  a  number  of  small  at  icular  crystals  :  this  salt, 
treated  with  cold  water,  was  partly  dissnived  by  it;  the  solu- 
tion, evaporated  to  dryness,  lefi  a  brown  residue  like  varnish, 
with  the  same  habitudes  as  malate  of  hme,  holdins:  some 
tannin,  which  precipiiated  iron  of  a  blackish-blue  colour. 
That  portion  of  the  calcareous  salt  which  was  not  dissolved 
in  the  co'd  water,  was  treated  by  weak  sulphuric  acid,  which 
separated  from  it  some  citric  acid  still  conianunated  by 
malic  acid. 

The  juice  of  the  walnut  shell  thus  freed  from  a  part  of 
the  substances  it  held  in  solution  was  still  coloured;  the 
superacetate  of  lead  produced  another  precipitate  trom  it, 
and  rendered  the  supernatant  liquor  nearly  colourless:  this 
precipitate  ftirmshed  by  analysis  the  same  products  obtained 
above,  viz.  malic  acid,  colouring  matter  and  tannin,  which 
had  escaped  the  first  precipitation  on  account  of  the  pre- 
sence of  the  acetic  acid  which  was  predominant  in  the  li- 
quor. 

The  faeces  remaining  after  the  expression  of  the  juice 
were  infused  in  alcohol,  which  extracted  from  them  a  green 
resinous  matter ;  thev  were  then  boiled  in  water  to  free  them 
from  the  starch  and  colouring  matter  which  were  contained 
in  them  :  thus  prepared,  they  were  digested  in  weak  nitric 
acid,  which  separated  phosphate  and  oxalate  of  lime :  these 
^ere^precipitated  from  the  acid  liquor  by  anuiionia.  The 
^e^hod  1  employ  to  obtain  separately  these  two  earthy  salts, 
so.  often  combined  in  vegetables,  is  founded  upon  the  pro- 
perty 
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perty  possessed  by  distiHetl  vinegar,  when  diluted  with  \va-» 
tcr,  o\  dissolving  the  pho8|)hate  ot  lime  without  sensibly  at- 
tacking the  oxalaie  with  the  same  base. 

AhhouLjh  the  walnut  shell  has  a  particular  odour,  it  offers 
nothing  ren;arkal>le  by  distillation  in  a  water  bath;  there  is 
only  obtained  an  insipid  liquor,  which  is  o[  a  brownish  co- 
!our:  on  the  surlace  of  this  liquor  may  be  perceived  small 
variegated  crystals,  which  are  at  length  deposited  in  the 
form  of  a  sediment  at  the  bottom  of  the  fluid.  The  inci- 
neration of  the  shell  gave  for  its  product  potass,  carbonate 
of  lime,  phosphate  ot  lime,  and  oxide  of  iron. 

From  this  analysis  it  apjiears  that  the  green  fleshy  shell 
of  the  wa'nut  eoniain?, 

1.  Starch.  2.  An  acrid  and  bitter  substance  extremely 
destructible,  and  which  is  converted  into  a  carbonaceous 
state  by  the  contact  of  air.  3.  Malic  acid.  4.  Tannin. 
5.  Citric  acid.  ti.  Phosplute  of  lime.  7.  0-xalate  of  lime. 
8.  Potass. 


LXXXIV.  Additional  Facts  relating  to  the  Error  discovered 
by  Dr.  Kklly  in  the  Nautical  Almanac. 

To  Mr.  Tilloch. 

Sir,  JL  he  statement  of  facts  respecting  the  Nautical  Al- 
manac and  Connoissance  dcs  Tevis,  which  I  sent  you,  and 
which  was  honoured  with  insertion  in  your  Journal  of 
October  last,  has  been,  1  understand,  read  witli  very  general 
interest ;  and  considered  as  a  plain,  honest,  and  unassuming 
statement  that  required  neither  voucher  nor  signature.  It 
was  not  inserted  through  any  motive  of  vanity,  but  through 
il'ie  necessity  of  a  very  disagreeable  and  very  singular  case, 
uhich  a  further  necessity  now  compels  me  to  explain.— 
Neiih.er  was  the  siaieir.ent  dictated  in  terms  likely  to  give 
oSence,  and  yet  it  has  calltd  forth  two  letters  of  animad- 
version in  your  last  Number,  which  are  not  of  the  most 
gentle  tone  or  texture,  and  which  1  nmst  therefore  consi- 
der a  kind  of  parinersliip  production.  But  nolwithstand- 
iiig  their  manifest  diS))osit:on,  such  is  the  force  of  truth, 
that  all  the  leading  facts  in  the  statement  remain  nncoiuro- 
vertcd,  and  indeed  wliolly  untouched.  They  allow  that  an 
errv)r  lias  been  comniitted  m  the  Nautical  Aliuanac,  tha'.  ihe 
French  and  American  astronone -s  have  copieii  it  |  and  that 
1  have  discoveied  it;  but  these  v^riters  must  contradict 
Fii  somethings 
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something,  or  what  is  the  use  or  evcu  the  pretence  of  their 
letters?  Tliey  therefore  volunteer  the  French  cause,  and 
deny  at  considerable  length  that  their  astronomers  pretend 
to  oris;inal  conn^-;utaiion  in  the  Coimoissance  de";  Terns,  s.\- 
thouii;li  the  contrary  is  thus  stated  m  the  preface  to  thai 
work,  page  3  :  "  Les  calculs  ont  eie  faits  comm?  a  Vordwnire 
sous  V inspection  du  Bxireau  des  Longitudes, par  MM.  Marion, 
Lalafide,"  &c. 

Here,  sir,  even  the  names  of  the  computers  are  specified  ; 
but  so  hard  pressed  arc  these  writers  for  si.bjects  of  contro* 
versv,  that  the  second  Utter  is,  indeed,  a  coniplttc  rcdntaiion 
of  an  assertion  that  never  was  made.  The  quotation  is  as 
follows  : 

"  You  [Mr.  Editor]  further  mention,  that  this  error  was 
Jirst  discovered  by  Dr.  Kelly  of  Fuishury-square.  Now, 
f  must  beg  leave  to  assure  you  that  is  not  the  fact,  having 
in  the  earlv  part  of  the  sunuTier  of  1810  showji  the  same 
to  Dr.  Maskelyne."*  Here  the  writer  does  not  deny  my 
having  discovered  the  error  ;  neither  does  he  pretend  to  it 
himself;  he  only  disputes  my  priority,  though  the  word 
Jirst  is  not  to  be  found  in  the  whole  statement.  No  pru- 
dent mail  can  positively  say  he  is  the  first  in  any  discovery; 
but  he  who  detects  an  error  and  first  atmounces  it,  and  thus 
causes  it  to  be  corrected,  will  be  considered  as  the  legiti- 
mate claimant,  and  will  therefore  receive  from  the  public 
whatever  credit  may  be  due  to  such  a  discovery.  But  per- 
haps I  tnay  have  dwelt  loo  long  on  this  interpolation, 
wjiich  1  am  willing  to  believe  was  accidental ;  nor  should 
I  have  noticed  it,  nor  indeed  any  i)art  of  ib.eir  letters, 
but  for  an  assertion  which  follows  in  the  same  page, 
^vhcre  the  writer  states  that  "  he  pointed  out  the  error  in 
question  to  Mr.  Pond,  when  he  first  came  hito  office  as 
Astronomer  Royal ;"  which  was  in  the  beginning  of  the 
present  year.  Now,  sir,  I  can  affirm  with  perfect  truth  and 
confidence,  that  in  the  month  of  September  last  Mr.  Pond 
professed  himself  to  me  wholly  unacquainted  with  any  such 
error.  It  lemains  therefore  between  these  two  oentlemcn 
to  settle  this  mysterious  and  delicate  question. 

On  my  part,  it  may  be  proper  to  be  more  minute 
and  circumstantial  ;  ior,  if  one  assertion  be  ever  set  up 
against  another,  the  truth  can  be  distinguished  only  by  the 
evidence  of  circumstances.  When  I  first  observed  this 
error,  I  made  numerous  calculations  to  ascertain  its  extent ; 
and  here  I  may  be  permitted  to  say,  that  from  my  profes- 
sional avocations^  {  was   perhaps  more  likely  to  discover 

such 
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such  a  mistake  than  astronnniers  of  higher  pretensions.  I 
have  been  for  n)any  years  in  the  constant  practice  of  teach- 
iiii^  nialhenifitical  stuJenti  to  compute  the  cohimns  of  the 
Nantical  Ahiianac  ;  and  I  behove  that  my  work  on  Spherics 
and  Nautical  Astronomy  is  the  only  pnbhcation  where  such 
calculations  are  particularly  exemplified.  It  wa^  not  there- 
fore surprisMvj:,  that  in  the  course  of  such  practice  an  inac- 
curacy should  be  discovered  which  had  escaped  the  notice  of 
the  principal  astronomers  of  Europe.  As  soon  as  I  liad  as- 
ccrtaiiu-d  the  extent  of  the  error.  1  showed  it  to  a  few  astro- 
nomical friends,  who  considered  it  till  then  unobserved,  and 
advised  that  it  should  be  immediately  submitted  to  the 
Board  of  Longitude;  which  I  resolved  to  do.  But  I  first  took 
care  to  consult  the  Astronomer  Royal,  lest  the  mistake 
niight  have  been  already  known,  and  thus  I  should  make 
myself  ridiculous  in  announcing  that  as  new,  which  was 
not  so,  and  which  I  might  therefore  have  had  from 
hearsay.  f  accordingly  waited  on  Mr.  Pond  on  the 
10th  of  September  last ;  and,  as  I  before  stated,  he  pro- 
fessed himself  wholly  unacquainted  with  any  such  mistake. 
He  indeed  said  that  he  thought  he  had  heard  something 
about  an  error  in  the  Almanac  of  1815  or  1S16,  (he  believed,) 
but  that  he  never  looked  i'or  it;  '^  for  you  know,"  said  he 
pleasantly,  "  thcit  to  search  for  an  error  in  the  Nautical 
Abnrinac,  luould  be  Like  looking  for  a  Jieedle  in  a  bundle  of 

After  I  had  satisfied  him  of  the  mistake  by  comparing 
different  almanacs,  I  informed  him  that  [  should  write  to 
Sir. Joseph  Banks  on  the  subject;  which  he  approved  of,  and 
added—''  The  yJlmanac  must  be  corrected,  and  I  shall  state 
in  the  preface  ivlio  it  was  that  discovered  the  error." 

ft  may  not  be  improper  to  notice,  that  on  my  way  to  the 
Observatory  1  called  on  the  Rev.  Dr.  Burney,  and  informed 
him  of  the  purpose  of  my  visit  ;  and  inmiediately  on  my 
return,  I  stated  to  him  the  substance  of  the  above  conver- 
sation. 

Being  now  convinced  that  the  error  had  not  been  previ- 
'"ously  known  at  the  Royal  Observatory,  where  it  was  chiefly 
interesting,  I  concluded  that  I  n)ight  safely  communicate  • 
it  to  the  Commisiioners  of  Longitude.  I  accordingly  wrote 
lo  Sir  Joseph  Banks  and  to  Professor  Vince  ;  and  the  latter 
gentleman  in  his  answer  observes,  "  The  Board  of  Lon- 
gitude must  consider  themselves  much  obliged  to  you  for 
the  discovery  of  the  error  in  the  Nautical  Almanac;"  by 
which  it  appears  that  even  this  ercat  Astronomer,  who  was 

F  r  3  Dr. 
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Dr.  Maskelync's  coufi'tlenlial  iVicnd,  luul  not  bten  aware  of 
any  such  mistake. 

Among  the  other  scientific  i^rsons  to  whom  the  com- 
munication was  made  was  the  tarl  of  Rosse ;  which  led  to 
an  official  correspondence  on  the  sul>ject,  beuvien  the 
Board  of  Admiralty  and  the  Astrononier  Koyal. 

I  now,  sir,  considered  the  question  as  settled,  so  far  as 
it  regartlcd  me,  and  therefore  I  dismissed  it  from  my 
mind  ;  but  you  may  judge  of  my  surprise  soon  after,  on 
beinc:  unexpectedly  shown  an  official  copy  of  Mr.  Pond's 
letter  to  the  Admiralty,  dated  the  '25ih  of  September,  and 
betjinning  thus  :  "  The  mistake  in  (he  Nautical  yi/manac, 
1812,  alluded  to  hy  Dr.  Kelly,  I  hai'e  been  aajvaiuted  with 
ever  since  my  appointment  to  my  present  situation* .'' 

From  this  extraordinary  preamble  it  niight  or  might  not 
be  inferred,  that  the  writer  himself  was  the  detector  of  the 
mistake  ;  but  the  direct  inference  was,  that  my  pretensions 
were  wholly  unfounded,  having  only  alluded  to  a  well- 
known  subject  ;  and  to  aggravate  the  insinuation,  that  I 
had  made  a  Nobleman  of  the  first  consequence  the  medium 
of  such  delusive  and  frivolous  connnunication. 

In  order  therefore  to  undeceive  such  persons  as  might 
have  seen  this  correspondence,  the  statement  of  facts  was  in- 
serted in  your  journal;  and  it  was  drawn  up  with  all  possible 
delicacy,  so  as  not  at  ail  to  allude  to  Mr.  Pond's  letter:  it 
only  noticed  Mr.  Pond's  having  compared  the  almanacs  ot 
different  years,  by  which  it  might  be  supposed  that  he  was 
not  acquainted  with  the  error.  And  thus,  sir,  the  question 
mio^ht  have  remained  at  rest,  had  not  his  n»istaken  fnends 
(whether  with  or  without  his  concurrence  it  is  hard  to  say) 
thus  imprudently  interfered,  and  forced  nie  to  a  further 
explanation,  which  I  make  with  extreme  reluctance,  but 
which  I  an»  compelled  to  do  in  justice  to  myself.  The 
question  has  indeed  taken  a  most  unfortunate  turn  ;  it  is  no 
lonticr  a  dispute  about  the -credit  of  discovery,  but  the  dis- 
credit of  misstaiement. 

I  could,  sir,  in  corroboration  of  the  foregoing  cfrcnm- 
stances,  have  accumpanied  this  article  w  lib  letters  from  some- 


•  The  remainder  of  t)iis  (ifTicial  letter  was  a  recommendation  to  the  Board 
of  Admirahy,  to  postpone  the  correction  uf  the  error  until  the  whole  edi- 
tion should  be  sold  oil; — avtry  uncertain  period,  and,  if  late  in  the  year, 
a  very  ridiculous  one.  It  Is,  howt  ver,  important  to  observe,  that  as  soon  as 
the  statement  tf  facts  appeared  in  the  Philoiophical  Magazine,  an  order  was 
o^iven  for  computing  aud  printing  a  Dew  and  accurate  impressicn  of  the 
Nautical  Almanac. 

of 
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r»f  the  first  characters  ;  but  it  seems  quite  unnecessary.  Th«j 
tacts  speak  tor  iheinselvcs.  ]  want  neither  auxiharies  nor 
j-ubstitutes ;  nor  shall  I  hercai'ler  reply  to  any. 

F  am,  sir, 
your  t)bhgccl  and  faithful  servant, 

Fin>bury  Square,  r.  KbLL^*". 

Dec.  28,  Itll. 
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Hortus  Elgincnsis ;  or  A  Cat alogiie  of  Planti .  indigenous  and 
exotic,  cultivated  in  the  Elgin  Botanic  Garden,  in  the 
vicinity  of  ths  Citj/  of'  New  Yoik.  Established  in  1801 
Ly  David  Hossack,  M.D.  F.L.S.  Professor  of  Botany 
and  Materia  Medica  in  Columbia  College,  Alember  of  the 
American  Philusophical  Society,  <^c.  2d  Edition  enlarged, 
pp.  76,  Svo.  Nc^v  York,  ISI 1,  with  a  well  executed  View 
oi'"  the  Garden. 

//  Statement  of  Facts  relative  to  the  Establishment  and  Pro* 
gress  of  the  Elgin  Botanic  Garden,  and  the  subsequent 
Disposal  of  tlie  same  to  the  State  of  New  York.  By 
D.  Hossac'k,  M.D.  ^c.  pp.  58,  Svo.  New  York,  1811. 

In  the  '^Statement  of  Facts,"  Dr.  Hossack  details  the 
difficulties,  illiberal  reflections,  lesral  caution  of  the  com- 
missioners, and  ad  the  various  obstacles  which  he  had  to 
encounter  in  selling  his  Botanic  Garden  to  the  State  of 
New  York.  These  are  so  numerous  and  so  vexatious,  that 
many  years  must  elapse  before  any  otlier  person  will  ven- 
ture to  dispose  of  his  property  to  the  State.  Commissioner.i 
were  appointed  bv  an  act  of  the  New  York  Legislature. 
These  men  noniinated  appraisers,  who  estimaied  the  ground, 
consisting  of  twenty  acres,  and  plants  in  the  author's  gar- 
den at  103,137  dollars:  but  the  couimissioners,  after  much 
delay  and  hesitation,  thought  proper  to  pay  Dr.  H.  with 
only  74,288J  dollars:  this  sum,  independent  of  all  his  per- 
sonal labour  and  attention  during  ten  years,  is  more  than 
28,000  dollars  less  than  he  would  have  received  for  the  aiO' 
ney  he  disbursed,  at  simple  interest.  To  the  legislators  he 
respectfully  appeals  for  mdemnttv;  audif  his  verv  temperate 
and  just  reni;Mistrance  does  not  meet  due  attention  frou)  the 
legislature  of  New  York,  the  conot-queuces  uill  be  more 
injurious  to  the  progress  of  science  in  America,  and  more 
disgraceful  to  the  State,  than  the  ignorant  and  sordid  citizens 
at  present  expect.  '1  he  commissioners  appear  to  have  esri- 
mated  their  own  merit  by  the  extent  of  the  sum  thev  could 
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withhold  from  this  ingenious  botanist  aiul  zealous  lover  of 
science.  -All  the  botanists,  philosophers,  and  L-nliohtened 
men  in  the  Slate  bear  testimony  to  the  merits  ot  Dr.  H. 
and  his  botanic  garden. 

The  Catalogue  of  Plants,  althounh  in  alphabetic  o.rder, 
will  be  found  very  convenient  to  students  in  botany  who 
are  but  iinperfcctlv  acquainted  with  the  EnG;lish  synonvms 
of  vegetables,  their  habitats,  and  whether  they  are  annual, 
biennial,  perennial,  shrub,  tree,  hardy,  or  belong  to  the 
green-  or  hol-housc.  Since  Dr.  H.  was  appointed  Professor 
of  Botany  and  Materia  iViedica  in  Columbia  College,  he 
wished  to  extend  his  botanical  researches,  particularly  in 
collecting  domestic  plants.  In  his  tiavden  he  has  brought 
i  conservatory  and  two  spacious  hot-houses,  exhibiting  a 
front  of  180  feet,  to  great  perfection.  These  he  has  en- 
riched by  presents  from  all  the  principal  botanists  in  Europe, 
with  whom  he  keeps  up  an  extensive  correspondence,  and 
to  whom  he  thus  publicly  exj:)resses  his  obligations.  Dr. 
H.  also  declares  his  "  intention  immediately  to  commence 
the  jHiblication  of  '  American  Botany,  oi  A  Flora  of  the 
United  States.'  In  this  work  it  is  his  design  to  give  a  de- 
scription of  the  plant,  noticing  its  essential  characters,  sy- 
nonvms, and  place  of  growth  ;  with  observations  on  the  use's 
to  which  it  is  applied  in  n}ediclne,  agriculture,  or  the  arts  ;" 
illustrated  with  coloured  engravings  like  Dr.  Smith's  Eng- 
lish Botany.  From  the  well  known  talents  and  industry  of 
the  author,  European  botanists  will  naturally  await  the  ap- 
pearance of  such  a  work  with  much  anxiety. 

An  Expcrinicnial  Examination  of  the  last  Edition  of  the 
Pharmacopoeia  Londinensis  ;  tvith  Remarks  on  Dr. 
Powell's  Translation  and  Annotations.^  By  Richard 
Phillips,  pp.  158,  8vo.  W.  Philllips  and  T.  Underwood, 
1811. 

In  our  26th  vol.  Mr.  Phillips  published  an  account  of 
his  analyses  of  Bath  waters,  and  the  ingenuity  and  mathe- 
matical accuracy  of  those  experiments  have  ranked  him 
among  the  most  correct  analysts  of  the  day.  Had  the  offi- 
ciating members  of  the  College  of  Physicians  possessed  any 
knowledge  of  chemistry,  or  even  much  chemical  reading, 
such  a  chemist,  as  well  fr(m)  his  practical  as  his  theoretical 
knowledge,  must  have  beei^  one  of  the  first  persons  whom 
they  would  ha--e  addressed  on  the  subject  of  a  new  Phar- 
inacopoeia.  '  This,  however,  it  must  be  confessed,  would 
have  been  more  just  than  politic,  as  disease  not  health  is 
the  interest  of  physicians,  and  genuine  science  is  by   no 

means 


Notices  respecting  New  Books.  45^ 

means  vcrv  propitious  to  the  right  worshipful  art  of  man- 
slaying.  The  wortiiy  collegians  are  loo  much  men  of  busi- 
ness to  overlook  or  nenlcct  this  obvious  truth  ;  and  their 
unproved  FliarniacopcEia  will  be  a  memorable  example  of 
their  zeal  tor  extensive  trade  in  their  own  way.  Formerly 
those  intrusted  with  licenses  "  to  kill,"  were  obliired  to 
wear  either  red  coats,  or  a  three-tailed  wig  with  a  black 
gown.  Now,  perhaps,  less  exterior  ceremony  may  he  neces- 
sary, and  those  aiilhonzed  by  law  to  "  emancipate  souls"" 
may  wear  "  black,  brown,  blue,  or  while,"  provided  they 
operate  secundum  arfem.  This  plan  has  at  least  ceconomy 
to  recommend  it,  and  it  may  at  the  same  time  contribute 
to  allay  the  gloomy  apprehensions  of  Mr.  Malthus  and  his 
disciples.  Had  Mr.  Phillips  considered  the  subject  in  this 
enlightened  philosophical  view,  however  he  might  have 
indulged  hinijclf  occasionally  in  twitching  their  worships 
anonymously,  he  would  most  assuredly  never  have  thus 
openly  and  decidedly  endeavoured  to  obstruct  such  a  glori- 
ous and  patriotic  purpose  by  an  exposure  of  the  ignorance 
and  incapacity  of  the  Royal  College  of  Physicians.  Poor 
man  !  his  mind  appears  so  whollv  engrossed  with  chemical 
and  medical  science,  as  well  as  the  love  of  truth,  that  he 
^  has  forgotten  the  importance  and  superioritv  of  self-interest. 
He  is  likewise  misled  by  some  old-fashioned  honesty,  by 
showing  '^  that  almost  every  change  which  can  be  consi- 
dered as  an  improvement,  as  well  as  some  alterations  which 
are  the  reverse,  have  been  copied  from,  or  at  least  sugsfested 
by,  the  Dublin  and  Edinburgh  Pharmacopoeias,  or  by  Dr. 
Duncan's  Dispensatory,"  For  the  honour  of  our  noriheni 
and  western  brethren,  we  hope  that  there  are  some  things, 
either  in  (he  original  Pharmacopoeia  or  Dr.  Powell's  Trans- 
lation, which  are  novel  and  perfectly  original.  Leaving, 
however,  our  author  and  Dr.  Powell  to  settle  this  matter, 
and  also  the  Doctor's  confonndins;  sulphuric  with  nitric  acid 
and  vice  versd,  as  well  as  the  innumerable  mistakes  he  has 
committed  relative  to  muriatic,  acetic,  benzoic,  and  nitric 
acids,  and  solutions  of  ammonia,  we  have  more  pleasure  in 
transcribmg  the  following  scientific  description  of  sulphat 
of  potash,  for  which  Mr.  P.  candidly  acknowledges  the  aid 
of  that  ingenious  and  able  crystallographer  Count  de  Bour- 
non. 

*'  The  primitive  crvstal  of  sulphat  of  potash  is  a  pyra- 
midal dodecahedron  with  isosceles-triangular  faces,  meeting 
at  thesunnnit  in  an  angle  of  66^  15^,  and  at  the  base  in 
1 13^  43'.  This  form  is  considerably  modified,  both  by  the 
occurrence  of  additional  faces^  and  the  partial  or  total  dis- 
appearance 
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appearance  of  the  primitive  ones.  The  edtrcs  formed  br 
llie  union  oFfhc  oyraniicU  are  very  oficu  n'pl.icc'd  hv  narrow 
planes,  forming  a  sh(Mi  pri^^ni  :  but  t!ic  crystals  more 
usually  become  prismatic  by  ilu;  elongation  of  two  opposite 
iaues  on  each  pyramid,  rendering  the  dodecahedron  cunei- 
form ;  and  the  crystal  then  appears  to  be  a  long  rhomboidaJ 
tefrahedral  prism  of  about  C6=  and  114",  wiUi  iclrahedral 
pyramids,  the  prism  being  fornied  Ijy  tlic  four  elongated 
trapezoidal  laces,  aiid  each  of  the  pvran)itls  by  four  of  the 
faces  oi  the  dodecahedron  which  remain  triangular.  Soine- 
times  two  of  the  edges  of  tJK'  prism  arc  replaced  each  by  a 
plane,  and  it  then  becomes  hexahedral  :  and  when  the 
same  occurrence  fakc:?  place  with  the  four  edges,  il  is  ren- 
dered octohedral;  frequently  also  two  edges  of  the  pyramid 
are  replaced  each  by  a  plane,  giving  ihcm  six  instead  of 
four  planes.  These  are  not  the  only  forms  which  tliis  salt 
assumes  ;  but  it  would  be  difficult  to  give  aii  intelligible 
description  of  the  re?t  without  figures. 

"  The  quantity  of  sulphat  of  bar\tes  which  100  grains 
of  this  salt  yield  on  ihc  addition  of  muriat  of  barytes,  is  er- 
TOTieously  stated  by  Dr  Thomson  to  be  128  grains.  I  ob- 
tained a  precij)iiate  which,  dried  by  a  red  heat,  weighed 
J36-7  grs.  beini  only  1-45  grain  more  than  the  proportion 
mentioned  by  Kirwan  ;  indicating  about  32*8  of  sulphuric 
acid,  if  with  Dr.  Thomson  we  allow  100  parts  of  sulphat 
ofbarvtesto  contain  2-i  of  sulphuric  arid.  This  salt  then 
consists  of  32*8  sulphuric  acid  witii  {)7-2  potash  and  water, 
instead  of  31  sulphuric  acid  with  69  potash  and  water,  as 
Slated  bv  Dr.  Thomson." 
.  The  College  has  introduced  the  supersulphat  of  potash 
into  their  materia  medicaj  but  iheir  directions  for  preparing 
it  areas  usual  very  defective,  and  Mr.  P.  naturally  supposes 
that  "  neither  the  College  nor  its  Committee  have  ever  ex- 
amined the  true  supersulphat  of  poiasii."  The  author  re- 
ceived "  some  extremely  vvtll  defined  crystals  of  this  salt 
iVom  Messrs.  Howard,  of  Stratford  ;  tlicir  form  was  di- 
stinctly rhomboidal ;  but  as  quartz  sometimes  occurs  of  thi* 
fio-ure,  although,  as  well  as  sulphat  of  potash,  it  is  more 
usually  dodecahedral,  he  supposed  it  possible  that  the  rhom- 
boid might  in  this  case  lie  derived  from  the  dodecahedron, 
and  consequently  that  these  crystals  might  be  common  sul- 
phat of  potash."  C(>unt  de  Bournon  houcver  examined 
their  crystalline  form  ;  and  on  comparing  it  with  that  of  the 
sulphat'  above  described,  it  appeared  that  **  the  rhomboid 
differed  so  materially  from  that  which  would  be  derived 
from  the  dodecahedron  of  sulphat  of  potasii,  that  these- 
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s.ills  nmst  ilifftT  totallv  fiom  each  i)thcr,  cither  in  the  na- 
ture or  |<r()porl!')n  oK  ihcir  coi^.stilucnl  parts.  'Ihc  primitive 
crystal  ot  siipcrsulphal  of  potash  i^  an  acute  rhomboid  of 
74"  and  iU6',  the  Mimuiits  of  which  are  sometimes  re- 
placed by  pUmes  |>erpeiul:ciilar  to  the  axis  of  the  crystal; 
and  \\!icn  this  occurs  at  tlie  small  dlagcMial  of  ihc  crystal,  it 
assumes  the  appearance  of  an  octohedron."  Mr.  Phillips 
then  procured  some  supersidphai  of  potash  from  Ajiothe- 
caries'  IJall,  which  he  found  tasted  at  first  sour,  and  led' 
dened  blue  vegetable  colours  ;  hut  the  acid  taste  was  soon 
sucteeded  by  a  hi  iter  one,  and  the  salt  evidently  consisted 
of  a  |)rismaiic  variety  of  common  sulphat  of  potash,  niixed 
with  a  con'^iderable  quantity  nf  slender  prismatic  crystals, 
which  proved  to  be  common  nitre.  As  a  proof  of  this,  100 
grs.  ot  true  supersulphat  saturaied  25  grs.  of  dried  sub- 
carbonat  of  soda  ;  100  grs.  of  sulphat  mixed  with  excess 
of  acid  saturated  onlv  half  a  grain,  and  a  similar  quantilv 
of  the  rejMiied  supersulphat,  from  the  Apothecaries'  llall, 
saturated  about  vue  grain.  Hence  Mr.  P.  ascertained  that 
100  crs.  of  the  salt  prepared  and  sold  nnder  collegial  au- 
thority for  supersn'phat  of  potash,  consists  of  "  58  sul- 
phat of  potash  and  42  nitrat  of  potash.  When,  there- 
fore, two  drachms  of  this  compound  are  exhibited,  instead 
of  the  like  quantity  of  supersulphat  of  potash,  two  and  a 
half  scruples  of  nitre  are  given,  exceeding  by  a  whcle  scru- 
ple the  largest  dose  mentioned  by  Dr.  Powell,"  This,  no 
doubt,  is  wonderTuny  accurate  and  scientific  !  The  College 
chemist?,  and  their  translator,  annotalor,  or  illustrator,  must 
be  coi^sidered  as  p.ublic  benelactors  in  exalting  the  character 
of  their  country  for  profound  science  and  accuracy.  The 
confounding  of  two  salts,  however,  which  ditfer  both  in 
the  quantiiy  and  thr:  qu  iliiy  of  their  constituent  parts,  even 
should  it  cost  a  few  score  of  lives,  or  augment  the  number 
of  patients  a  few  thousands  aipuially,  can  only  be  consi- 
dered a  frivolous  circumst:ince,  as  perh:q)S  not  evcrv  third 
member  of  the  College  ever  cast  an  eye  on  these  salts,  or 
could  tell  what  they  were  if  laid  before  them  on  a  pat^e  of 
their  Pharmacopceia. 

If  colleges  be  doonjed  either  to  <=lrep  or  wake  onlv  to 
blu!ider,  it  is  some  consolation  that  the  pref-cnt  errors  have 
given  occasion  to  verv  accurate  crystallognphical  descrip- 
tions of  several  chemical  pioducts,  which  have  hitherto 
been  but  iniperfectlv  depicted.  The  "  form  of  the  primi- 
tive crystal  of  supertartrat  of  potash  is  a  rectansrular  octo- 
hedron,  having  two  of  its  laces  more  inclined  than  the 
other  two  ;  the  former  meeting  at  the   summit  in  an  an<^le 
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of  about  60",  and  at  the  base  in  about  120";  and  the 
latter  at  tlie  summit  in  50",  and  at  the  base  in  130**.  When 
the  suj)eral)undani  aeid  has  been  saturated  so  as  to  produce 
tartrat  of  potash,  the  primitive  form  is  alto;jether  different  ; 
it  is  a  rectangular  tetrahedral  prism,  of  which  ihe  height 
being  one,  the  sides  of  the  terminal  faces  will  he  to  each 
other  as  four  to  five  ;  most  commonly  the  summit  is  dihe- 
dral, from  the  replacement  of  one  of  the  sc^lid  angles  of 
the  primitive  crystal  by  a  plane  (?".  e.  dihedral  in  conse- 
quence of  one  of  the  solid  angles  being  replaced  or  rather 
superseded  by  a  plane),  which  makes  the  terminal  face  an 
Single  of  l6-2^  SS":  frequently  the  triangular  faces  of  the 
pyramid  become  very  narrow  trapezoidal  faces,  by  the 
increase  of  two  opposite  planes  :  and  this  is  one  of  the 
more  usual  varieties  of  this  salt.  36  parts  of  supertartrat  of 
potash  require  15  7  parts  of  subcarbonat  of  ])0tash  for  their 
saturation,  instead  of  12  parts  as  directed  by  the  Colleire," 

The  soda  tartarizala  of  the  College,  or  more  properly 
tartras  sod(je  et  pofassce^  is  vaguelv  described  by  Dr. 
Powell  as  its  crystals  being  prisms  of  eight  or  ten  unequal 
sides;  but  its  "primitive  crystal  is  a  right  rhombic  prism 
of  80''  and  100°,  the  edges  of  the  prism  are  differently  re- 
placed so  as  to  render  it  sometimes  hexahedral,  or  octohe- 
dral,  but  mure  frequently  decahedral  or  dodecahedral." 
**The  primitive  crystal  of  sulphat  of  soda  appears  to  be  a 
right  rhombic  prism  of  about  72^  and  iOS\  It  is  fre- 
quently difficult  to  distinguish  the  planes  of  the  prism,  on 
account  of  their  being  deeply  channeled.  The  terminaF 
faces  of  these  crystals  are  often  replaced  by  a  dihedral  sum- 
mit with  triangular  faces,  ocrruing  on  the  edges  of  72^*; 
and  this  variety  has  probably  given  rise  to  the  opinion,  that 
the  primitive  form  of  this  salt  is  a  cinieiform  octohedron  : 
but  as  the  planes  of  the  summit  make  with  the  edges  of 
72°  an  angle  of  about  13/^,  they  meet  each  other  at  86°, 
whereas  in  the  supposed  crystal  it  would  be  I08\  The 
pyramid  also  frequently  becomes  hexahedral,  by  the  occur- 
rence of  four  additional  faces  upon  the  edges  of  the  ter- 
minal faces,  with  which  they  form  an  angle  of  about  1  '25°." 

There  are  many  more  important  facts  and  observations 
in  this  volume,  but  the  above  are  sufficient  to  convince  our 
readers  that  it  is  very  well  worthy  their  perusal.  With  the 
exception  of  two  or  three  inaccurate  expressions,  and  a  few 
manipulations  in  v;hich  dispatch  has  superseded  oecononiy, 
it  evinces  such  talents,  chemical  knowledge,  and  great  ac- 
curacy, as  would  do  honour  to  any  chemical  philosopher. 

Information 
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Information  requested  respecting  the  JVritcra  of  the  Ma- 
thtrnntical  Qutstions,  and  tlieir  Answers^  in  The  Ladies' 
Diary. 

TIr-  annual  publication  called  T/je  jLflffies'  Diary,  or  /^o- 
man's  Almanac,  has  every  year  tur  upwards  of  a  century 
coniauicd  a  certain  number  ot"  niatheniatical  problems,  to 
be  answered  in  the  Duiry  of  the  following  year,  'i'he  pub- 
lication of  these  has  answered  several  valuable  purposes  ;  in 
particular  it  has  awakened  the  attention  of  many  to  the  study 
of  the  mathematical  sciences,  who  would  not  otherwise  have 
thought  of  thcin.  The  questions  have  served  to  exercise 
the  ini^enuity  and  call  forth  the  exertions  of  young  mathe- 
maticians, some  of  whom  have  in  time  arrived  at  great 
en)incnce,  as  cultivators  of  mathematical  learning;  and, 
lastly,  the  work  has  served  as  a  repository  for  the  preserva- 
tion of  many  curious  n)athematical  disquisitions,  which,  but 
for  this  mode  of  publication,  would  never  have  been  known 
to  the  world. 

The  beneficial  influence  which  The  Ladies'  Diarv  has  ex- 
erted upon  the  state  of  mathematical  science  in  this  countrv, 
has  been  long  felt  and  acknti>wlcdged,  and  has  been  parti- 
cularly noticed  by  the  writer  of  the  very  valuable  analysis 
of  the  Mccanique  Celeste,  given  in  the  Edinburgh  Review. 
Speakii:;g  of  the  comparative  state  of  mathematical  know- 
ledge in  England  and  on  the  continent,  he  savs :   *'A  cer- 
tain det:;ree  of  mathematical  science,  and  indeed  no  incon- 
siderable degree,  is   perhaps  more  widely  diffused  iu  Eiiff- 
land  than  in  any  other  country  in  the  world.     The  Ludie.i' 
Diary,  \\\th  several  other   periodical  and  po[)u!ar  publica- 
tions of  the  same  kind,  are  the  best  proofs  of  this  assertion. 
In  these,  many  curious  problems,  not  of  the  highest  order 
indeed,  but  still  having  a  considerable  degree  of  difficulty, 
and  far  beyond  the  mere  elements  of  science,  are  often  to  be 
met  with  :  and  the  great  luimber  of  ingenious  men  who 
take  a  share  in  proposing   and  answering  these  questions, 
whom  one  has  never  heard  of  any  where  else,  is  not  a  little 
surprising.     Nothing  of  the  saw^.e  kind,  wc  believe,  is  to  be 
found  in  any  other  country.     The  geometrical  part  has  al- 
ways been  conducted  in  a  superior  style  j   the  problems  pro- 
{)osed  have  tended  to  awaken  curiosity,  and  the  solutions 
to  convey  instruction,  in  a  much  belter  manner  than  is  al- 
ways to  be  found   in  more  splendid  publications." — (See 
Edin.  Rev.  wo\.  xi.  p.  282.) 

A  collection  of  all  the  mathematical  questions  as  well  as 
other  parts  of  the  Diary,  from  its  beginning  to  the  year 
1772,  was  publiihed  about  that  period  by  its  present  in- 

eenious 
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genioLis  and  learned  editor  Dr.  C.  Hiitton,  late  of  the  Royal 
Academvj  Woolwich.  That  work  however  heiiig  now  out 
of  print,  and  the  slock  of  questions  considerably  increased, 
Mr.  T.  Leybourn,  editor  of  the  Mathematical  Repository, 
has  issued  proposals  for  publishing,  by  subscription,  all  the 
iTiathemaiical  questions  and  their  answers,  from  the  com- 
mencement of  the  Diary  to  the  present  time.  Besides  the 
valuable  notes  given  in  Dr.  Hutlon's  edition,  the  present 
editor  intends  to  give  others,  and  in  particular  he  means 
to  give,  as  far  as  he  can,  brief  notices  of  any  circumstances 
he  may  be  able  to  learn  respecting  such  authors  of  the  an- 
swers to  the  questions  as  are  dead,  and  even  of  such  as  are 
alive  when  it  can  be  done  with  propriety. 

But  as  many  (^f  t!ie  autb.ors  have  now  been  dead  for  a 
number  of  )'ears,  and  have  not  been  known  beyond  the 
particular  circle  of  their  friends,  he  is  aware  that  this  part 
of  the  work  can  only  be  rendered  tolerably  complete  by  the 
assistance  of  such  friends  to  his  undertaking  as  may  be  ca- 
pable of  giving  the  information  here  specified.  He  ven- 
tures, therefore,  through  the  medium  of  The  Piiilosophical 
Magazine,  to  solicit  communications  respecting  the  authors 
of  the  matheniatical  parts  of  the  Diary.  These  may  be  ad^ 
dressed  to  him  at  ihe  Royal  Military  College,  Great  Mar^ 
Jow,  Bucks, 

Original  P^accine  Pock  Inslilution. 

The  following  Resolutions  must  be  interesting  to  out 
readers,  being  an  extract  from  a  very  recent  publication  of 
the  Original  \^accine  Pock  Institution,  in  Broad-street, 
Golden-square,  containing  the  results  of  eleven  years  prac- 
tice, which  has  the  candour  to  publish  the  defects  as  well 
as  the  advantages  of  vaccination. 

1.  That  it  does  appear  in  the  practice  of  this  Institution 
that  the  small -pox  has  occurred  subsequently  to  vaccination 
in  the  most  distinct  manner,  in  the  proportion  of  about  one 
of  550  in  5000  patients. 

2.  That  in  these  cases  of  failure  the  small-pox  was  in 
none  very  severe,  init,  on  the  contrary,  in  most  of  them 
milder  than  usual  in  even  the  inoculated  small-pox. 

3.  That  there  have  not  occurred  any  alarming  vaccine 
cases,  excepting  in  a  very  small  proportion  from  inflamed 
and  sore  arins. 

4.  That  in  many  hundreds  subjected  to  the  counterproof 
of  re-inoculation  with  variolous  matter,  not  one  has  taken 
the  sra ail-pox. 

S.  That 
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5.  That  nianv  luindreds  have  been  re  inoculated  with 
vaccine  matter  without  btiiiu-  able  to  reproduce  the  cow- 
pock. 

6.  That  accordiniT  to  considvrahle  expiTlencc  of  this  In- 
stitution, persons  arc  al.ke  unsusce|>tible  or  siisr-eptible  of 
tiie  snKill-p')x  ant!  cou-occk  after  variolation  or  vaccuiation, 

7.  That  re-inoc.ilation  with  vaccine  is  pretcrable  to  va- 
riolous matter,  because  it  is  desirable  to  avoid  the  risk  of 
infecting  others  Ly  disseminating  smnil-pox  infection;  and 
because  the  vaccina  is  rarely  attended  with  danger  or  vvitl* 
severe  symptoms. 

8.  That  the  cow-pock  matter  and  variolous  mailer  are 
distinctly  different  species  of  matter,  in  the  just  sense  of  the 
term  sp-ecies  or  kind. 

Q.  That  there  is  now  good  evidence,  that  in  the  cases  of 
failure  the  constitution  had  generallv  been  rendered  less 
susceptible  of  violent  action  from  the  agency  oi  tiie  small- 
pox maticr. 

10.  Ttiat  it  d(ies  not  appear  that  any  new  disorder  is  liable 
to  be  occasioned  after  vaccination,  except :ng  pn.hably  cer- 
tain eruptive  compiauits,  which,  ti<>\ever  irrnating,  have  in 
ro  instance  produced  any  serious  injury;  and  it  appears 
that  certain  diseased  states  which  come  on  after  the  cowr 
pock  do  not  supervene  so  frequently  as  after  the  small- pox. 

11.  That  although  it  does  appear  from  the  London  bills 
of  mortality,  that  420  fewer  deaths  per  amium,  on  an  ave- 
rage, have  occurred  during  the  twelve  years  of  vacc  nation 
than  during  the  twelve  p'receding  years,  yci  the  conciusior^ 
that  the  diniinishtd  mortahtv  has  been  occasioned  l)v  vac- 
cination is  liable  to  error,  but  the  probability  is  m  favour  of 
the  new  practice. 

Mr.  Richard  Walker,  of  Oxford,  whose  valuable  com- 
rumications  on  various  './ranches  of  science  have  frequently 
appeared  in  The  Philosophical  Magazine,  is  about  to  publish 
*'  An  Epitome  of  the  Practice  ot  Physic  and  Surgery,  ex- 
hibited in  a  Svstemaiic  Arrangement  of  Diseases  and  Ke- 
medie's,  upon  a  Plan  eniin-iy  new  ;  m  wliieh  are  pointed  out 
those  Diseases  which  are  curatle,  and  those  which  admit  of 
PaUiation  only  ;  and  the  uu)St  appropriate  Means  of  effect- 
ing each  of  these  Inteniions;  w»ih  Observations  and  various 
suggested  Improvements." 

Mr.  Walker  has  been  njjwards  of  CO  years  Apothecary 
to  the  Kadcliife  Infirmary,  The  results  of  his  extensive 
practice  and  long  experience  niust,  therefore,  jxcite  consi- 
derable interest  in  the  medical  world. 

Mr. 
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Mr.  Sycr,  Surgeon,  City  Terrace,  City  Road,  has  jiist 
published  a  very  useful  medical  work,  entitled  "  A  Treatise 
on  the  Managcuicnt  oF  Jntants;  containing  the  G' neral 
Principles  of  their  Domestic  Treatment,  witli  the  History 
and  Method  of  Cure  of  some  of  their  inost  prevalent  and 
formidable  Diseases." 

The  above  work  is  calculated  to  interest  not  only  the 
junior  branches  of  the  medical  profession,  but  those  also 
who  are  principally  employed  in  the  management  of  chil- 
dren ;  and,  we  have  no  doubt,  will  prove  a  most  valuable 
addition  to  our  present  stock  of  books  on  domestic  medicine. 

LXXXVI.    Proceedings  of  Learned  Societies, 

I?OYAL    SOCIETY. 

v-Zn  Nov.  28,  and  Dec.  5,  the  conclusion  of  Mr.  Brandc's 
Researches  on  the  Blood  was  read.  The  result  of  the  au- 
thor's experiments  is,  that  very  little  iron  exists  in  the  blood, 
that  the  quantity  is  so  very  small  as  to  render  it  improper 
to  attribute  the  colour  of  blood  to  the  iron  it  contains,  and 
that  its  influence  must  be  much  less  than  has  been  generally 
supposed. 

Dec.  12.  A  paper  by  Mr.  Home  on  the  StructoVe  of  the 
Ear  of  the  Whalebone  Whale  ( Balena  Mysticeta)  was  read, 
in  which  that  anatomist  described  the  nature  of  this  organ 
in  whales,  the  situation  and  dimensions  of  the  tympanumj 
and  adjoining  parts. 

Dec.  19.  The  first  part  of  a  paper  by  Dr.  Herschel  on 
the  Comet  was  read.  This  astronomer,  in  the  course  of 
his  observations  on  the  comet,  noticed  something  like  a  di- 
stinct luminous  body  about  the  centre  of  its  head,  or  what 
some  astronomers  would  call  its  nucleus.  He  observed  this 
luminous  part  change  its  relative  position  in  the  head,  some- 
times appearing  nearer,  at  others  farther  irom  the  side  next 
the  sun  ;  at  the  same  time  he  discovered  considerable  dif- 
ference in  its  brilliancy.  Hence  he  was  led  to  infer  that 
the  comet  enveloped  a  real  planetary  body ;  and  after  a  series 
of  observations,  on  the  l6th  of  October,  when  the  comet 
was  114  millions  of  miles  from  the  Earth,  he  ascertained 
that  this  body  was  428  miles  in  diameter,  and  surrounded 
with  a  cometic  atmosphere.  For  this  purpose  he  viewed  it 
with  seven,  ten,  and  twenty  feet  telescopes,  containing  mag- 
nifiers of  various  powers,  from  forty  to  those  which  magni- 
fied COO  times.  The  reading  of  the  remainder  of  this  cu- 
rious paper  was  deferred  till  a  future  meeting,  and  the  So- 
ciety adjourned  till  Thursday,  January  9,  J  812. 

LXXXVII.  Intel' 
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LXXXVII.  Inli'Uigence  and  Miscellaneous  Articles. 

ijL  FRF.SH  eruption  hiis  taken  place  from  Mount  ^tna, 
which  is  thus  related  in  the  Frtnch  Journals: — *'  On  the 
27th  of  October,  several  mouths  opened  on  the  eastern  side 
of  the  mountain;  these  .openings,  situate  almost  in  the 
same  line,  and  at  equal  distances,  presented  to  the  eye  a 
spectacle  the  most  imposing — torrents  of  burning  matter, 
discharged  with  the  greatest  force  from  the  interior  of  the 
volcano,  illuminated  the  horizon  to  a  great  distance.  One 
of  these  apertures  was  a  considerable  distance  from  all  the 
others.  The  former  was  about  300  toises  beneath  the  crater, 
and  about  one  mile  from  the  point  called  Gamel  Laco  :  five 
others  ^^ere  situate  in  a  line  in  ihe  direction  of  the  Valley 
of  Oxen  (del  Bove).  The  eruption  of  these  last  five  lasted 
the  whole  night ;  an  immense  quantity  of  matter  was  dis- 
charged from  them,  which  was  driven  to  a  considerable 'di- 
stance. They  however  ceased  the  following  day  to  cast  forth 
any  lava.  Tlie  first  aperture  continued  still,  on  the  13th 
of  November,  to  emit  torrents  of  fire;  and  ev'en  at  the 
time  when  this  mouth  had  the  appearance  of  being  stopped, 
there  suddenly  issued  from  it  clouds  of  ashes,  which  de- 
scended in  the  form  of  rain  upon  the  city  of  Catana  and  its 
environs,  and  upon  the  fields  situate  a*  a  very  great  distance. 
The  current  of  the  lava  was  still  very  slow,  inasmuch  as  in 
thespaceof  nine  davs  it  had  scarcely  passed  over  three  miles, 
and  had  only  reached  the  rock  called  della  Capra  (the 
Goals).  A  roaring  resembling  that  of  the  sea  in  the 
midst  of  a  tempest  w>^s  heard  in  the  interior  of  the  monnt^ 
ain.  This  sound,  accompained  from  time  to  time  with 
dreadful  explosions  resembling  thunder,  reechoed  through- 
out the  valleys,  and  spread  terror  on  every  side.  Siieh  was 
the  state  and  situation  of  Mount  /Etna  ftn  the  ISth  ult. 
The  eruption  still  continued,  and  caused  a  dread  of  the 
most  terrible  disasters." 

NEW   COMET. 
"  Impirial  Observatory,  Paris,  Dec.  9.  ISll. 

'^  A  new  comet  has  just  been  seen  in  the  constellation  of 
Eridanus — it  was  seen  by  M.  Pons  at  Marseilles  on  the  l6ih 
ult.  The  thick  weather  did  not  permit  its  being  seen  at 
Paris  before  the  5ih  instant ;  on  that  day,  at  1 1  hours  1  mi- 
nute of  mean  time,  its  right  ascension  was  64.  23,  and  the 
declination  13.  34.  S.  The  apparent  motion  of  the  comet 
in  right  ascension  is  retrograde  and  very  slow,  and  the  nio- 
lion  in    declination   carries  it   towards  the  northern  hemi- 
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s))bere.  It  is  not  visible  by  the  naked  eye  ;  with  very  good 
glasses,  its  nucleus,  the  light  of  w  hich  is  vivid,  is  seen  sur- 
rounded with  a  light  cloud,  but  not  the  siigh'est  traee  of  a 
tail  is  to  be  seen. 

"  It  was  announced  that,  on  the  4th  of  November,  at 
7  P.M.  there  was  seen  at  Berne,  in  the  direction  of  E.N. E. 
a  comet  above  the  horizon  ;  and  it  was  added,  ihat  the  tail 
w/as  turned  directly  on  the  side  of  the  horizon.  It  will  not 
be  unnecesiary  to  remark,  that  these  indications  cannot  in 
any  measure  relate  to  the  comet  discovered  by  M.  Pons, 
first,  because  on  the  4th  of  November  this  ccunet  was  still 
below  the  horizon  at  eight  at  night,  and  nexi,  because  it 
rises  in  the  S.E.  and  has  no  tail.  It  is  probable  that  the 
astronomer  of  Berne  mistook  the  nebulus  of  Andromeda 
for  a  comet." 

This  additional  sublime  stranger  was  seen  on  the  e\-enings 
of  the  2i2d  and  23d  of  December  at  the  Glasgow  Observa- 
tory. Its  position  has  varied  considerably  in  declination 
from  that  given  by  the  French  astronomers  for  the  5lh  of 
December.  It  is  now  very  near  the  equator.  Its  appear- 
ance, when  viewed  in  the  ten  feet  Herschelian,  \\ith  a 
power  of  230,  is  extremely  beautiful.  The  nebulous  co- 
metary  mass  is  condensed,  appears  bright,  iiotwithstanding 
the  vicinity  of  the  moon.  There  is  at  present  a  fine  double 
star  a  little  to  the  south-west  of  it.  The  rapidity  of  its 
motion  is  evident,  even  in  the  common  telescope,  in  the  in- 
terval of  one  day.  Its  situation  has  been  carefully  deter- 
mined on  both  evenings  by  a  scries  of  azimuths  and  altitudes 
with  the  ci'cat  astronomical  circle  constructed  by  Mr. 
Troughton.  It  is  still  in  the  extended  constellation  Eridanus. 


M.  Vauquclin  has  constructed  tables,  by  the  inspection 
of  which,  the  proportion  of  concentrated  sulphuric  acid 
containecl  in  any  mixture  of  that  acid  and  water,  indicated 
by  the  different  degrees  of  the  areometer,  may  be  correctly 
ascertained.  This  is  sometimes  of  considerable  importance 
to  the  manufacturer  of  so('a,  and  to  other  consumers  of 
this  acid,  since  diluted  acid  is  often  more  advantageously 
employed,  and  the  qnantiiv  of  concentrated  acid  is  not  ex- 
actly in  proportion  to  the  degree  of  the  areometer,  on  ac- 
count of  the  mutual  penetration  which  takes  place  at  the 
moment  of  combination  of  the  acid  with  water;  a  circum- 
stance which  occasions  such  manufacturer  to  pay  a  greater 
price  for  the  weaker  acids  than  is  proportioned  to  the  quan- 
tity of  real  acid  they  contain.     This  table  is  the  result  of 

many 
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many  experiments  made   for  the  purpose.     The   concen- 
trattd  acid  is  taken  ai  60^  of  the  areometer. 


1.  Acid  at  Co'. 
Sulphuric  acid     ....   8  J, 22 
Water 15,78 

2.  Acid  at  55=. 
Sulphuric  acid     ....  7-1, "2 
Water 25,63 

3.  Acid  at  50\ 
Sulphuric  acid     ....  66,45 
Water 33,55 

4.  Acid  at  '15'. 
Sulphuric  acid     ....    58,02 
Water 41,y8 

5.  Acid  at  40'^. 
Sulphuric  acid     ....  50,41 
Water 49, 5y 

6.  Acid  at  35". 
Sulphuric  acid     ....  43,21 
Water 56,79 


7.  Acid  at  30°. 
Sulphuric  acid     ....   3(3,52 
Water (33,48 

S.  Acid  at  25**. 

Sulphuric  acid     30,12 

Water 6y,88 

9.  Acid  at  20=". 
Sulphuric  acid     ....   24,01 
Water 75,99 

10.  Acid  at  \5\ 
Sulphuric  acid     ....    17,39 
Water 82,61 

1 1.  Acid  at  lO''. 
Sulphuric  acid     ....    11,73 
Water 88,27 

12.  Acid  at  5". 
Sulphuric  acid     ....  6,600 
Water 93,400 


Specific  gravities  of  the  above  mixtures   corresponding  to 
the  different  decrees  of  the  areometer  : 


Sp.  Grav. 
Acid  at  40  degrees   .   1,375 

4  5     1,466 

50     1,324 

55     1,618 

60     1,725 

66     1,842 


Sp.  Grav. 

Acid  at     5  degrees   .   1,023 

10    1,076 

15     1,114 

20     1,162 

£5     1,210 

30     1,260 

35     1,315 

This  last  table  is  useful  to  those  who  have  not  an  areo- 
meter at  hand,  since,  the  specific  gravity  of  any  given  acid 
being  ascertained,  the  proportion  of  concentrated  acid  con- 
tained therein  is  shown  by  turning  to  tlie  corresponding 
degree  of  the  areometer  in  the  former  table.  The  strength 
of  the  acid  at  any  intermediate  degree  may  easily  be  found 
by  the  rule  of  three. 


M.  Lesauvacre  has  published  at  Paris  an  Inaugural  Dis- 
sertation, entitied,  Recherches  sur  les  EJfefs  dii  Verre  et  des 
Substances  vilriformes  porttes  a  V'mttrmir  des  Organes  di- 
gestifs j  in  which  he  has  proposed  the  following  question  : 
**  Whether  glass   and  vitriform   substances,  more  or  less, 
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coarsely  powdered,  or  even  in  small  fragments,  are  able 
during  their  passage  through  the  alimciuary  canal,  to  pro- 
duce irritation,  erosion,  laceration,  or  any  mechanical  al- 
teration upon  the  parts  with  which  they  come  in  contact  ? 
He  endeavours  to  refute  the  opinion  of  those  who  think 
that  any  injury  can  arie  from  taking  fra?;"mcnls  of  glass  or 
vitreous  substances  into  the  stomach,  and  relates  a  number 
of  experiments  made  upon  himself,  by  frequently  swallow- 
ing sharp  pieces  of  broken  elass,  both  on  an  empty  stomach 
and  alter  meals.  From  these  experiments  he  infers,  that 
glass,  and  analogous  substances,  produce  no  chemical  ac- 
tion on  the  digestive  organs  of  living  animals  ;  nor  are  they 
acted  upon  by  ilie  fluids  or  gases  contained  in  these  organs  ; 
that  the  mechanical  effects,  said  by  authors  to  have  been 
produced  by  irregular  fragments  of  glass  on  the  intestinal 
tube,  have  been  merely  imagined  and  never  really  seen,  and 
that  still  less  can  any  such  effects  arise  from  glass  in  pow- 
der, uhether  coarse  or  fine.  That  experiments  purposely 
made  upon  living  animals  prove  beyond  doubt,  no*,  only 
that  those  substances  are  incapable  of  mechanically  injuring 
the  alimentary  canal,  but  that  they  do  not  produce  the 
slightest  irritation  in  it ;  and  that  any  one  may  easily  satisfy 
himself  by  trying  the  experiment,  that  they  do  not  produce 
the  least  uneasy  sensation.  He  concludes,  therefore,  that 
it  is  erroneous  to  retain  in  the  class  of  poisons,  already  too 
numerous,  a  particular  order  of  mechanical  poisons,  acting 
by  irritating  and  lacerating  the  organs  to  which  they  are  ap- 
plied, since  it  is  proved  such  an  order  has  no  existence  in 
nature. 

LECTURES. 

Theatre  of  Anatomy . 

Lectures  on  Anatomy,  Physiology,  Pathology,  and  Sur- 
gery, by  Mr.  John  Taunton,  F.A.S.  Member  of  the  Koyal 
College  of  Surgeons  of  London,  Surgeon  to  the  City  and 
Finsbury  Dispensaries,  City  of  London  Truss  Society,  See. 

In  this  Course  of  Lectures  it  is  proposed  to  take  a  com- 
prehensive view  of  the  structure  and  ceconomy  of  the  living 
body,  and  to  consider  the  causes,  symptoms,  nature,  and 
treatment  of  surajcai  diseases,  witli  the  mode  of  performing 
the  different  surgical  operations  ;  formins;  a  complete  course 
of  anatomical  and  physioloiiical  instruction  for  the  medical 
or  surgical  student,  the  .artist,  the  professional  or  private 
gentleman. 

An  ample  field  for  professional  edification  will  be  afforded, 
by  the  opportunity  which  pupils  may  have  of  attending  the 

clinical 
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clinical  and  other  practice  of  both  the  City  and  Tinsbury 
Dis|Hnsaries. 

Thf  Winter  Course  will  commence  on  Saturday,  January 
the  2.5th,  1612,  at  Eiijht  o'Clock  in  the  Evcnincr  p/Yr'\f/y, 
and  be  continued  everv  Tucsdav,  Thursday,  and  Saturday, 
at  the  same  hour. 

Demonsiralions  regularly  in  the  forenoon  bv  Mr.  V/m. 
Dunning. 

Particulars  may  he  had,  on  applying  to  Mr.  Taunton, 
Greville  Street,  Haiton  Garden. 

Dr.  Clutterbuek  will  begin  his  Spring  Courses  of  Lec- 
tures on  the  Theory  and  Practice  of  Physic,  Materia  Me- 
dica,  and  Chennstry,  on  Monday  the  20ih  of  January, 
at  Ten  o'clock  in  the  Morniiig,  at  his  house.  No.  l,  in  the 
Crescent,  New  Bridge-street. 

The  difi'crent  Lectures  are  given  on  alternate  davs  :  viz. 
Practice  of  Physic,  on  Mondays,  Wedne<(la\  s,  and  Fridays  ; 
Materia  Medica  and  Chemistry,  on  Tuesdays,  Tiiursdays, 
and  Saturdays,  at  the  same  hour. 


Metereological  Ohservations  made  at  Clapton  in  Hack?\ey, 
from  Oct.  24  to  Dec.  19,  iSl  I. 

Oct.  24. — Overcast  morning  followed  by  small  rain  and 
a  fair  eveningr,  air  misty,  and  wind  gentle  from  the  south. 

Oct.  23. — Much  dew  on  the  grass  ;  and  a  clear  day  with 
a  few  fleecy  cunndi.  The  mercury  in  the  barometer  de- 
scended rapidiv  towards  evenii^g,  foilow^'d  by  gales  of  wind 
and  shiowers  from  S.  W. 

Oct.  2G. — Barometer  unusually  'ow;  gentle  showers  in 
the  morning;  fair  by  day  with  clot'ds  in  various  stations 3 
hard  showers  of  rain  and  hail  at  night:  wind  southerly. 

Oct.  27. — Gentle  showers  early,  then  tair  day  with  pe- 
troid  crmnili  and  annnlostrati,  cirri  and  cirro-strati,  bhowers 
again  ai  night,  from  S.  E. 

Oct.  28. — Clear  morning  and  N.  \V.  wind  ;  cirri  above 
cirrostrati ; — towards  evening  cinmilostrntns  beneath  a 
thick  veil  of  cirrostralus  produced  partial  viinbrjUatiim  and 
showers,  which  became  hard  at  night,  with  squalls  ironi 
S.  W. 

Oc/.  29. — Showers  with  fair  intervals:  fair  night  with 
light  cirrocuniulative  clouds;  also  a  sheet  ot  the  tirrostratus 
appeared  extending  N.  W.  and  S.  E.     Wmd  S.VV". 

Oct.  30. — Much  rain  with  south-east  wind,  f(;ilowcd  by 

showers  from  south-west ;  in  the  fair  intervals  of  which  ap- 

G  g  3  peared 
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peared  confused  flimsy  cirri  witb  cirrostraius,  cumulostratus.^ 
and  flcecv  ciniuiliis  in  succcssivfly  lower  regions.  A  bright 
meteor  appeared  about  hall  past  ien  P.  M. 

Oct.  31.  —  Clear  mon.ing,  vviili  a  line  oF  cirrostratui  east 
and  west,  followed  by  niucii  cloud  showing  features  q{  cirrus 
and  cirrocmnii'us  with  citnmhis  below,  and  hazy  air.  The 
temperature  increased  at  night,  with  wind  and  rain  from 
S.  W. 

Nov.  \. — Wind  and  rain  from  S.W.  very  warai. 

Nov.  2. — Long  and  gentle  showers  from  S.W.  various 
clouds  in  the  intervals;  high  wind  by  night,  which  blew 
over  large  n)arses  ot  fleecv  amru/us. 

A^or.  3. — A  strong  wind  from  S.W,.  in  the  morning 
blew  over  large  masses  of  cunndus  and  citmulostralns;  through 
the  breaks  cirrus  appeared  in  a  lofty  station  ;  as  the  day  ad- 
vanced the  wind  fell,  tlie  quantum  of  cloud  decreased,  and 
asort  of  irregular  confluent  cirrocinmilus  became  most  pre- 
valent ;  in  passing  to  this  cloud  the  cirrus  presented  various 
appearances.     Some  brilliant  meteors  at  night. 

Nov.  A.^ — Showers  betore  light;  fair  day;  a  shower 
about  three  in  the  afternoon,  petroid  cumuli  intersected  by 
cirrostratns  and  others. 

Nov.  5. — Wind  and  rain  from, S.W.  all  the  morning; 
about  three  o'clock  it  became  fair  and  calmer,  and  the 
night  was  clear  with  some  light  confluent  cirrocumulative 
clouds. 

Nov.  6. — Calm  misty  morning  followed  by  much  rain  j 
it  held  up  for  several  hours  during  the  day,  but  returned  at 
night  with  light  gales  from  S.W. 

Nov.  7 Fine  day  and  cooler  than  hitherfo  ;  cirrus  spread 

about  in  loose  masses;  also  in  some  places  in  tults:  fea- 
tures o?  cirrocumnlus  appeared;  and  also  cumulus.  A  lit- 
tle before  nine  a  large  meteor  was  seen  by  several  persons 
in  the  neighbourhood  :   its  motion  was  irregular.  Wind  W. 

Nov.  8. — Rain  more  or  less  all  day,  with  calm  air. 

*  In  the  progress  of  nimbification  the  following  phstnomena  may  be  fre- 
quently obscived:  The  «/•)■'/.';  losing  its  cirriform  figure  becomes  a  confused 
and  dense  vfeil  swelling  downwards  to  •.neet  cuvmlus  lielow,  which  rises  ir- 
regularly upwards  ;  but  the  ch^^iige  to  anmdnstralirs  precedes  visible  inos- 
culation ;  after  the  uiml-us  has  formed,  a  crown  of  cirrose  structure  may  be 
seen  extending  upwards  as  if  conducting  electricity  from  an  upper  region, 
while  the  shower  is  nourished  from  below  by  fleecy  ctrnuli,  v,  hich  float  un- 
der and  become  lost  in  it. 

I  have  <  b-erved  that  when  nmmli  pass  to  cumuloslrati,  tliey  move  much 
slower  thouj;h  in  the  same  wind:  Is  this  to  be  attributed  to  their  increase 
of  density  in  proportion  to  the  surface  they  present  to  the  wind  ? 

Nov> 


made  at  Clapton  in  Hackney.  All 

Nov.  9. — ^Thick  yellow  stratus  followed  by  fair  but  misty 
afternoon  :  the  fane  indicated  S.  but  it  was  quite  calm. 

A'ov.  10. — Much  rain  in  the  morning,  afterwards  fair. 
Wind  westerlv. 

Nov.  11. — Clear  morning:  light  cirrus  spead  aloft  while 
cinnuti  appeared  below,  afterwards  cinjiu/ostratus  and  verv 
slight  shoucrs  :  the  wind  got  up  about  two  o^lock  S.  and 
N.\V. 

Nov.  12. — Fair  day,  with  various  clouds.     Wind  N.W. 

Nov.  13. — Showers  early,  clouds  in  two  strata,  with  gentle 
showers  again  :  clear  cool  night. 

Nov.  14. — Mist,  foiiowed  by  much  rain  ;  afterwards  at- 
vnilostrntiis  at  different  heights  ;  dark  flocks  of  atmulus 
called  Siiid  bcinw.     Clear  night  with  a  \'q\\'  little  meteors. 

Nov.  \5. — Fair  day,  with  cool  breeze,  cirrus  and  cumulus. 
Clear  cold  windy  night :  a  few  shooting  stars.    Wind  W. 

Nijv.  16.- — Hain  early,  then  ckrtis  and  cirroatmulus:  clear, 
cold  and  windy  night,  with  a  few  falling  Ptars.     N.W. 

Nov.  17. — Sk}  reiled  nearly  all  day,  with  thick  cirrostra- 
tus,  features  of  cirrus  and  cirracinmdus  :  the  temperature 
increased  in  the  evening,  which  was  dark  and  cloudy,  with 
sonie  rain.     Wuid  gentle  from  N.W. 

Nov.  18. — Calm  nnstv  day  with  small  rain.    Wind  W. 

Nov.  19. — Loose  cirrus  and  cirrocumulus  and  cumulus 
after  a  foggy  n,orning.     Wind  S.W. 

Nov.  20. — Clear  morning  and  variable  wind.  Linear 
iirri  stretched  along  in  difierent  directions,  with  some  fea- 
tures of  cymoj.d  cirrosiratus.  Clear  frosty  night  with  some 
fallinfr  siars. 

Nov.  21 . — Clear  w  bite  frost  with  various  features  of  cirrus 
and  cirrocumulus  followed  by  vellow  fog;  a  reddish  colour 
appeared  all  around  by  twilight :  dark  night.     Wind  W. 

Nov.  22 — Masses  of  cumidus  by  day,  clear  frosty  night, 
and  North  wind. 

Nov.  23. — Clear  frosty  d:iy,  and  wind  northerly. 

iV'oy.  24. —  Cnrus  spread  about  aloft,  cirrostratvs  zx\di 
fiocky  ci/muli  in  successively  lower  regions:  the  same  order 
of  clouds  continued  till  after  sunset,  but  the  night  became 
clear:  wind  northerly. 

Nov.  25. — Still  day,  confused  and  lofty  cumuli  followed 
by  cloudy  afternoon,  with  some  drops  of  small  rain.     N. 

Nov.  26. — Cloudy  and  damp;  wind  below  N.W.  above 
which  was  an  upper  current  from  north,  as  appeared  by  a 
small  rarified  air  balloon  sent  up  at  about  nine  in  the  morning. 

N^ov.  27. — Overcast  day  with  gentle  wind  from  W. 
Nov,  28.— Cloudy  and  hazy  day  :  wind  S.W. 

Nov. 
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Nov.  29. — ^Very  calm  morning  with  a  white  strains^  in 
which  a  small  rarified  air-balloon  launched  at  nine  o'clock 
was  soon  lost;  it  indicated  a  wind  from  N.W.  Atlerwards 
it  cleared,  when  a  loose  kind  oi'  cirrocwnulus  was  di-cerned, 
followed  by  increased  wiirmth  of  the  air,  which  this  cloud 
generally  forebodes. 

Nou.  30. — Foggy  morning  and  cloudy  day.  By  niaht 
lofty,  thin,  and  confased  clouds  caused  a  lunar  corona. 
About  midnight  a  very  littie  white  meteor  leaped  horizon- 
tally across  the  moon. 

Dec.  1. —  Overcast  and  misty  v/ith  small  rain  before 
noon :  the  wind  increased  towards  night  and  became  high 
from  S.W. 

Dec.  2. — Hard  shower  early,  afterwards  strewed  cirrus. 
Wind  S.E.  and  N. 

Dec.  3. — Hazy  and  cloudy:   windy  night.  S.W. 

Dec.  4. — Fair  and  windy  ;  snow  fell  in  the  night.  S.W. 

Dec.  5. — Fair;  snow  on  the  ground.  Wind  N. 

Dec.  6. — Cloudy  for  the  most  part.    Wind  N. 

Dec.  7. — Misty  and  cloudy.   S.W. 

Dec.  8. — Hazy  and  cloudy  ;  rain  at  night.  S. 

Dec.  9. — Much  rain  with  strong  wind  from  S.W. 

Dec.  10. — Wind  with  some  rain;  fair  by  night.  S.W. 

Dec.  11.— The  lower  current  of  wind  N.E.,  above  it  a 
current  blew  from  E.  as  appeared  by  a  small  balloon  launch- 
ed from  Clapton.     Cloudy  evening. 

Dec.  12. — Yellow  stratus  followed  by  clouds  and  wind, 
with  some  rain.  W. 

Dec.  13. — Cloudy  and  hazy,  afterwards  wind  and  small 
rain. 

Dec.  14. — Clear  morning;  some  rain  at  night. N.N. W. 

Dec.  15.  —  Cloudy  and  hazy,  followed  by  rain  in  the 
evening, 

Dec.  16. — Fair  wind,  light  (particularly  at  night),  from 
the  W. 

Dec.  17.- — Cool  morning  ;  cirrnc^imulns  was  followed  by 
warmer  evening,  with  some  small  rain. 

Dec,  1 8. — Cloudy  and  misty. 

Dec.  19. — Early  appeared  Imear  and  plumose  cirri,  with 
hazy  atmosphere;  cloudy  day  followed  with  S.W.  wind. 

Clapton,  Dec.  19,  I8ll.  ThOMAS  FoRSTER. 
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meteorological  table, 

By   Mr.  Cakv,  of  the  Strand, 

For  December  1811. 
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Month. 
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Weather. 
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10 
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44 
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50 
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0 

Small  rain 
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53 

46 

38 
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0 
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3 

43 

49 

40 
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6 
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4 

42 

50 

33 
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16 
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5 

32 

30 

24 
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16 
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6 

24 
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37 
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6 
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7 

48 

50 

50 
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8 

54 
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43 
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0 
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9 

43 

48 

42 

•02 

0 

Stormy 

10 

42 

42 

40 

•18 

7 
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U 

39 

42 

33 

•70 

12 

Fair 

12^ 

33 

42 

50 

•86 

6 

Cloudy 

13 

51 

55 

54 

'67 

6 

Cloudy 

14 

38 

43 

35 

•82 

10 

Fair 

15 

36 

46 

46 

•86 

9 

Cloudy 

16 

35 

40 

40 

•29 

10 

Fair 

17 

40 

42 

36 

-50 

8 

Fair 

18 

33 

46 

46 

•75 

6 

Cloudy 

19 

51 

53 

50 

'66 

10 

Fair 

20 

50 

52 

50 

•70 

0 

Small  rain 

21 

50 

46 

33 

-80 

0 

Small  rain 

22 

28 

33 

29 

30-19 

12 

Fair 

23 

43 

48 

43 

•01 

7 

Fair 

24 

43 

4S 

32 

•10 

0 

Small  rain 

25 

29 

33 

28 

-20 

6 

Fair 

26 

28 

33 

25 

29-70 

0 

Sleet 

1 

VI.  B.  1 

"he  Bar 

omete! 

's  hcio^ht  is  tj 

ken  at  on 

e  o'clock. 

•^*  In  our  lait  Number,  in  the  article  on  the  different  Theories  of  Arches 
«r  Vaults,  p.  387 — iJ91,  for  caussoir  read  uniformly  vousseir. 
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Acetic  Acid.  Analysis  of,  f,5 

j4( etous  fermfutalioii.  Of  ihe,  249 

^dr/,  acetic  and  oxalic,  analysed,  65; 

on  native   concrete   boracic,  282 ; 

concentrated  sulphuric,  466 

Jcrolila,  79,  262 

/inonanis,  281,  333 

Ail,    influeuce  of,  on  fermentation, 

225,  250 

Alci^hol.     On  formation  of,  249 — On 

poisonous  action  of,  86 

Allan's  Dividing  Instrument  57 

Almanac,  Nautical,  error  in,  S05,  .'J76, 

386,451  ;  Indian,  specimen  of,  427 

Analysis  of  zeolite,  SO;  on  vegetable 

and  animal,  60;  of  oxalic  acid,  of 

acetic  acid,  65;  of  resin,  of  olive 

oil,  of    sugar,    of  ash  wood,    66  j 

of  fibrine,  of  caseous  matter,   67 ; 

of  a  meteoric  stone,  263 ;  of  green 

■walnut  shell,  447 

Andamans.    Rude  state  of,  403 

Animal  matter  found  in  vegetables, 

100 

Animal  substances.  On  preserving,  70, 

109 

jintiqvilies.        79,  208, 230^  254,  314 

Apoplexy.    Remedy  for,  314 

Arches.  '  Theories  of,  367,  409 

Ash  ic'iod.   Analysis  of,  66 

Afphalliim  of  Trinidad,  163 

Athens,  details  respecting,  253 

Atmosphere,    Influence  of,  in  diseases, 

68 

Baily  on  solar  eclipse  of  Thales  357 
Ballaun.  Sadler's  ascents,  231,  233 
£ariozj'i' Indian  almanac,  427 

Baleman  on  vaccination,  289 

Bennett  on  geology  of  Madeira,  284 
i?i7i<OTe;i  of 'irinidad,  165 

Books.     New  313,  891,455 

Botany  199,  455 

Brae (/nnot's  analysis  of  green  walnut 

shell,  447 

Brande  on  state  of  spirits  in  fermented 

liquors,  44 1 

Bread.     Fermentation  of,  222 

Brewing  of  northern  naked  barley  354 
Brodie  on  vegetable  poisons,   85,  171 


Billies.  On  instinct  of,  251,  350,  4Cr[ 

Buchanan  on    heating   buildings    by 

steam,  7ti 

Campl-cll  on  Lancashire  strata,  26S  ; 

remarks  on,  3.SS 

Carbonic  acid  resists  putrefaction,  109, 

i,l 

Cary\s  meteorological  tables,  80, 24j, 

320,  400,47a 

Cart,  loaded,  to  raise,  when  the  horse 

falls,  1 1 7 

Caseous  matter.     Analysis  of,  66 

Chaptal  on  fermentaticm,  221,  246 
C"ckereU's  discovery  in  ^gina,  230 
Collieries,  reports  on,  321 

Colii'isi'ii's  Holes  on  Botany,  199 

ComOiiition.     Instances  of,  17 

Comet,  New,  465 

CoKJiuissance  (/&s  Terns.  Error  in,  305, 
376,  386,  451 
Crmie  on  the  comet,  226 

Cutler  on  tiie  ourangoutang,        188 

Daniel's  lift-preserier  not  new,       486 
Davy  on  cxymuriaticgas  and  oxygen 
gas.  13 

Density  of  the  earth,  Hutton  cu,  112 
Dessaignes  on  phosphoresceilce,  3 
Diabel'c  blood  contains  no  sugar,  18 
Dividing  instnaneht.     Allan's,  57 

Domis.     'I  heories  of,  387,  409 

Donkins  trachometer,  42 

Douglas's  refltcting  semicircle,  186 
Diipvrlul  on  fermentation,  221,  246 
Dyeing,     Hints  to  improve,  104 

Earth.     On  density  of  the,  112 

Eclipse,  solar,  of  7  kales.    On  the,  357 
Electricity  restores  pliosphorescence, 
7  ;  of  minerals,  81 

Elgin  (Lord),  his  Greek  marbles,  208, 
254 
Eruption  of  Mount  iEtna,  465 

Eye.     On  diseases  of  the,      298,  339 

Farey  on  strata  of  Lancashire,  336 
Farey's  musical  theorems,  434 

Fermentation,     On,  221,  246 

Fermented  li'iuors.    On  state  of  spirits 
in,  441 

FibiinSf 
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Fit  line,  analysis  of,  66 

Fillfring  sli»ies  improved,  1 16 

Firmin^rr  on  the  comet,  SOT ;  on  error 
in  Nautical  Almanac,  ?76 

Flower  on  northern  naked  barley,  354 
Fltiiil'i  taken  into  the  stomach,  on  cir- 
culation of,  '67 
Fonter  on  influence  of  atntosphere  in 
diseases,                                           68 
Forsler's  meteoroloi^ical  obserrations, 
'235,  :?59,  398,  169 
Forlresses.     Defence  of,                    78 
Fuurcruy   on  vegeto-animal  matter, 

100 

Gas.     Davy  on  combination  of  oxy- 

muriatic  and  oxygen,  13;  detonates, 

I'l;  oxymuriatic   gas   contains  no 

oxygen,  17;  action  of  gases  on  meat, 

70,   109 

Gay-Lu^sac  on  vegetable  and  animal 
analysis,  60 

Glass,  and  vitriform  substances,  ques- 
tion on,  467 

Grapes.  On  fermentation  of  juice  of, 
224 

GroomlriJge  on  the  comet,  307;  on 
Nautical  Almanac,  386 

Hackney.     Phil.  soc.  of,  306 

H'liiy  on  electricity  of  minerals,  81 
Heradaneum  MSS.  '23 1 

Jlizgins's  analysis  of  an  aerolite,  262 
J-Jddebraiid  on   the  actions   of  gases 
upon  flesh,  70,   109 

Honif  on  the  circulation  of  fluids  taken 
into  the  stomach,  37 

Horner  on  native  boracic  acid,  2S2 
Horlus  Elginriisis  455 

//or^w*  poitw  on  rail  roads,  52 

//o5/)j7a/i,  to  ventilate,  ,  liO 

Hossackoa  the  Elgin  botanic  garden, 

455 
Huitoii  on  calculating  the  mean  den- 
sity of  the  earth,  1 12 
Hydrogen  preserves  flesh,         73,  1 1 1 

Ink,  to  discharge,  34  ;  to  restore,  35 
Jiislincl.  On  the  n  ature  of,  25 1 ,  350, 

401 

Juice  of  leaves  of  aconite,  experiment 

with,  9U 

Kelly's  discovery  of  an  error  in  Nau- 
tical Almanac,    304,  376,  386,451 

Knight  on  the  direction  and  growth 
of  roots,  420 

L'tdies'  Diary.  Queries  respecting,  461 
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